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Sizzle... 


or fizzle? 


with reliable Kaylock miniatures 


Missile Designers: here's the most 
fizzle-proof locknut line ever 
developed for missiles: Kaylock® 
miniatures. They're super-light, small 
in envelope, real misers when it 
comes to taking up space. They're 
vibration, heat and corrosion- 
resistant, too. Their reliability is 
insured by Kaynar's rigid production 
process controls. 
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Here’s FULL COVERAGE for radar 

Whatever your radome requirements, chances are Goodyear Aircraft 
Corporation (G AC) has built one like it. For GAC has pioneered radome 
development - from the smallest aircraft and missile radomes to giant 

ground radomes for BMEWS and Nike-Zeus. Whether you need a "foamed 
in place" or honeycomb-sandwich construction, a ducted radome design or 
a solid laminate model - Goodyear Aircraft has the answers to the problem 
-electrical and mechanical design, fabrication, testing, erection and service. 
Your inquiry is invited . Write: Goodyear Aircraft Corporation. Dept. 916AO, 
Akron 15. Ohio. 

GOODYEAR 


AIRCRAFT 




The little booklet on alloy steels 

that grew into a textbook . . . 


Quick Facts about A Hoy Steels appeared 
for the first time in 1 956, as a collec- 
tion of reprints of a series of Beth- 
lehem advertisements in metalwork- 
ing magazines. 

The small booklet was well received, 
and we kept adding more of the in- 
formative advertisements as we re- 
printed it to keep up with demand. 
Today, it has grown to 40-page size, 
and is in its Third Edition. More than 
20,000 booklets have been distributed 
at the written request of executives, 
engineers, designers, and others, who 
have found Quick Facts lobe an author- 
itative small textbook on the funda- 


mentals of alloy steels. Here’s what 
a U. S. Navy engineer wrote: 

"Quick Facts is a small textbook 
of information — a booklet that has 
been needed for a long time. One of 
my associates and 1 had a metallur- 
gical problem involving alloy steels. 
We just didn’t have the information. 
A friend showed me a copy of your 
booklet Quick Facts, and there on one 
page, under the subject 'Determining 
Depth Hardness,’ was just what we 
wanted to know!” 

The current booklet contains re- 
prints of the complete series of adver- 
tisements, on such subjects as, "What 


is an Alloy Steel?” "Effects of Ele- 
ments,” "Grain Size,” "Heat-treat- 
ment,” "Quenching Media,” and 
others. It’s written in concise, lay- 
man’s language, from data compiled by 
Bethlehem’s metallurgical engineers. 

Would you like a copy of the 
Quick Fads booklet? Just fill out and 
send in the coupon. 


Please send rneyonr ''Quick Fuels about Alloy Steels 


BETHLEHEM STEEL COMPANY. BETHLEHEM. PA. 


BETHLEHEM STEEL 



AVIATION CALENDAR 


Apt. 5-8—1960 National Aeronautic Meet- 
ing and Missiles and Aircraft Engineer- 
ing Display. Society of Automotive Engi- 
neers, Commodore Hotel, New York. 

Apr. 6-8— Structural Design of Space Vehi- 
cles Conference. Biltmorc Hotel. Santa 
Barbara. Sponsor: American Rocket Soci- 
ety’s Structures and Materials Committee. 

Apr. 6-8—1960 National Meeting “Hypcr- 
Environments-Space Frontier,’’ Institute 
of Environmental Sciences, Biltmorc Ho- 
tel, Los Angeles, Calif. 

Apr. 1 1-13— Electrical Engineering in Space 
Technology, Hotel Baker, Dallas, Tex. 
Sponsor: American Institute of Elec- 
trical Engineers. 

Apr. 12-13— Mth Annual Spring Technical 
Conference, Institute of Radio Engineers 
in conjunction with the American Rocket 
Society, Hotel Alms, Cincinnati, Ohio. 

Apr. 19-21— International Symposium on Ac- 
tive Networks and Feedback Svstems. 
New York, N. Y. Sponsors: Polytechnic 
Institute of Brooklyn: Department of De- 
fense Research Agencies: Institute of Ra- 
dio Engineers. 

Apr. 19-21— 10th Annual Convention. Inter- 
national Airline Navigators Council. Hotel 
Manhattan. New York. N. Y. 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Aeronautical Sciences, Ambassador Hotel, 
Los Angeles. Calif. Cosponsors: NASA; 
the Rand Corp. 

Apr. 21— Annual Eastern Regional Meeting. 
Institute of Navigation, Key Bridge Mar- 
riott Motor Hotel, Washington. D. C. 

Apr. 21-22— Southwest Metals &• Minerals 
Conference "Metals and Materials for the 
Space Age," American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles. 

Apr. 21-22— Seventh Annual Heat Transfer 
Conference. "A Survey of Radiation Phe- 
(Continued on page 6) 
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VERTICAL- FREE- DIRECTIONAL 

GYROS 

by Iron Fireman 





Specified by major 
manufacturers for 
in every phase 
of modern flight. 




til 




The Iron Fireman family of precision displace- 
ment gyros is constantly expanding to meet 
the ever increasing demands of the aircraft 
and missile industry. These Iron Fireman 
gyros have consistently met and exceeded the 
high standards of accuracy, dependability and 
performance dictated by the space age. 


DIVISION OF 


IRON FIREMAN 
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• Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and more than a decade in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams ... The CAE record of achievement is one of which 
many a larger company might be proud. Inquiries are invited 
from those having propulsion problems, on the ground, on 
the water, in the air. 



(Continued from page 5) 
nomena and Heat Transfer Equipment 
for Space Flight Application." Oklahoma 
State University, Stillwater, Okla. 

Apr. 27-28— National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio. 

Apr. 28-29— Symposium on “Closed Circuit 
Respiratory Systems." Wright Air Devel- 
opment Division, Wright Patterson AFB. 
May 2--4— National Aeronautical Electron- 
ics Conference, Biltmorc and Miami- 
Pick Hotels, Dayton, Ohio. Sponsor: 
Institute of Radio Engineers. 

May 2-5— Sixth National Flight Test Sym- 
posium, Instrument Society of America, 
San Diego, Calif. 

May 5-5— Fourth Signal Maintenance Sym- 

C um, U. S. Army Signal Equipment 
_ port Agency, Fort Monmouth, N. J. 
May 9-11—1960 Symposium of the Insti- 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado. San Diego. 
May 9-12— Semi-Annual Meeting and Astro- 
nautical Exposition. American Rocket So- 
ciety. Ambassador Hotel, Los Angeles. 
May 9-15— Second Southwestern Metal Con- 
gress and Exposition. American Society 
for Metals. Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex. 

Mav 9-15— Annual Conference, Society of 
Photographic Scientists and Engineers. 
Miramar Hotel. Los Angeles, Calif. 

Mav 10-12—1960 Electronic Components 
Conference, Willard Hotel, Washington. 
D. C. Sponsors: Institute of Radio Engi- 
neers' Professional Group on Component 
Parts: American Institute of Electrical 
Engineers: Electronic Industries Assn.; 
Western Electronic Manufacturers Assn. 
May 11-14— 16th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 13-14-1960 National Intercollegiate 
Flying Meet, Ohio State University Air- 
port. Columbus, Ohio. 

Mav 15-18— Annual Convention and Busi- 
ness Meeting, American Assn, of Airport 
Executives. Waldorf-Astoria, New York. 
May 16-20-Aviation Fire Safety Seminar, 
National Fire Protection Assoc., Queen 
Elizabeth Hotel. Montreal. Canada. 

May 18-20— National Meeting, Society for 
Experimental Stress Analysis, Hotel Sev- 
erin. Indianapolis. Ind. Theme: Stress 
Analysis of Propulsion Systems. 

May 22-29— Fourth Annual Reserve Navi- 
gation Competition, Ellington, AFB. 
May 23-25-1 2th Annual Meeting, German 
Society for Rocket Engineering and Space 
Flight Research, Heidelberg, West Ger- 

May 24-26—1960 Convention, American 
Society for Quality Control. San Fran- 
cisco. Calif. 

Aug. 15-20— 1 1th Annual Congress. Inter- 
national Astronautical Federation. Royal 
Institute of Technology. Stockholm. 
Sept. 5.11—1960 Famborough Firing Dis- 
play and Exhibition, Society of British 
Aircraft Construction, Farnborough, Eng. 
Sept. 12-16— 16th Annual General Meeting, 
International Air Transport Assn., Copen- 
hagen. Denmark. 
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This new navigation-bombing system puts the nation’s attack aircraft 



on 


at take-off 


Now America's pilots can start their bomb-run on a dis- 
tant target even as they roll along the carrier deck for a 
take-off. The revolutionary new AN/ASB-12 Navigation- 
Bombing System gives them a pre-programmed flight pat- 
tern, frees them to make on-the-spot decisions, evaluate 
results, react to change of plans . . . the things that only a 

This advanced, self-contained system has its own digital 
computer and advanced radar. Such nuclear weapon car- 
riers as the Mach 2 A3J Vigilante, built for the Navy by the 
Columbus Division of North American, now have an “on- 
target at take-off” capability. The AN/ASB-12 System auto- 


matically oversees such mission functions as guidance, com- 
putation and display, leaving the operator free for his vital 
human contribution : to watch, decide and correct. 

Aircraft equipped with the AN/ASB-12 Navigation- 
Bombing System can deliver conventional or nuclear pay- 
loads with accuracy in all kinds of weather . . . from all 
altitudes . . . and in all bombing modes. 

The AN/ASB-12 System was developed by Autonctics 
under the sponsorship of the Department of Defense and 
already has been successfully flight-tested. In this way, 
Autonctics, and its team of armament control engineers and 
technicians, help to strengthen America’s air defense. 


Armament Control Systems by Autonetics® 

A DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA - REGIONAL OFFICES: WASHINGTON, 0. C. AND 0AVT0N, OHIO 
INERTIAL NAVIGATION / ARMAMENT CONTROL / FLIGHT CONTROL / COMPUTERS AND DATA SYSTEMS 



From the REMINGTON RAND UNIVAC 



Military 

Division 

T AC S — combining data 
processing, communications and 
control functions— demonstrates 
total systems capabilities. 


A significant example of the capabilities of the 
Remington Rand Univac Military Division is the 
AN TSQ-13 Tactical Air Control System. This 
USAF System automatically performs air 
surveillance, evaluation and control functions in a 
1 60,000 square mile area, reassessing the air situation 
every 30 seconds to facilitate command decisions. 

The transportability of the System allows Control 
and Reporting Centers to be quickly moved 
into far forward positions to give surveillance of 

involving both voice and digital techniques, 
coordinates these functions with weapon groups 
and other military activities to successfully meet 
the fast-changing needs of the tactical air situation. 


Tactical A 


d built by the Military Division, the 
ontrol System fully integrates the 
computation, communication and control functions. 
The System represents a solution to a complex 
problem and exhibits the characteristics which 
have become identified with Remington 

Rand Univac achievements in the military 
area— compact size, high speed of 
operation and reliability under demanding 
environmental conditions. 





^4eroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 

AEROOUIP CORPORATION, MARMAN DIVISION, LOS ANGELES 64, CALIFORNIA 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA • AEROQUIP (CANADA) LTD., TORONTO 19. ONTARIO 

LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD . AEROQUIP PRODUCTS ARE FULLY PROTECTED 8Y PATENTS IN U.S.A. AND ABROAD 




That's your missile warhead in terminal dive, or your aircraft 
approaching a heavily defended target ... the enemy has 
detected you. They’re jamming your radar or confusing the 
terminal guidance. Decoys are between you and the target. 
Enemy radar is "locked on.” Nuclear tipped anti-missiles are 
energized for intercept. 

How to get through? 

penetration aids That’s Loral's field. Pas- 
sive defense systems which evaluate the enemy's capability 
and actuate the necessary countermeasures. Miniaturized. 
Modularized, to fit the system needed to get a target kill. 
They're low in weight, they're rugged and reliable, they check 
out in seconds. 

Loral can assist you in accomplishing your mission by making 


the entire penetration system from ground checkout to war- 
head detonation. 

If passive surveillance is your problem, we can help you obtain 
the information, convert it into a form appropriate for your 
system's use, then relay it back for processing by Loral-built 
computer complexes. 

We've broken through Avionic and Space barriers with our 
Countermeasures, Weapon, and Reconnaissance systems. 
We’ve done it for the Armed Forces and their contractors. 
Count on Loral to get your weapon system through. 

LORAL ELECTRONICS CORP. 

Systems Division • New York 72. New York 
Local offices: California • District of Columbia • Ohio 
For advanced design, development and 
production ol Penetration Aids Systems. 




ANTENNAS INTEGRATED WITHIN PLASTIC PRIMARY STRUCTURE: 


Our design engineers are now 
totally integrating all communica- 
tions. telemetry and navigational 
antennas and reflectors within pri- 
mary structures. Already fully 
tested and in actual use. these plas- 
tic (honeycomb and foam sandwich ; 
solid laminated) primary structures 
with plastic skins do not interfere 
with reception or transmission units 
hidden inside. All-plastic fins, wing 
tips and other assemblies for air- 


craft and missiles give a highly effi- 
cient weight -strength ratio, while 
providing aerodynamically clean 
lines that are unbroken by stubs or 
ports. The marriage of plastics and 
antennas is a capability developed 
and advanced by Brunswick as a 
result of many years experience 
with aircraft and missile problems. 
For every new primary structure 
problem, Brunswick draws on its 
vast reservoir of knowledge gained 


through this experience. Brunswick 
can not only construct entire, inte- 
grated units, but can provide com- 
plete in-house design and testing 
for unique components that will 
meet the most rigid specifications. 
Can Brunswick help you? Investi- 
gate! Take time right now to call 
or write: The Brunswick-Balke- 
Collender Company. Defense Divi- 
sion Sales Manager. 1700 Messier 
Street, Muskegon. Michigan. 


BRUNSWICK 


MAKES YOUR IDEAS WORK 
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Hydraulic 


HYDRAULIC RESEARCH 

announces— two divisions 


separating tor more specialized service 


I sio# 


HYDRAULIC RESEARCH valves, flight control equipment, servo systems— have 
been specified for use on leading aircraft and missiles since 1943. Industry acceptance, 
proven performance, and progressive engineering have resulted in steady company 
growth that now forces an expansion in specialization. ' Effective now. Hydraulic 
Research is comprised of two separate divisions. Each has a selected staff of skilled, 
experienced engineers; Each maintains specialized research and development; Each 
controls individual production schedules; Both are backed by the financial stability 
and proven management of one successful company. Hydraulic Research’s expansion 
is for you . . . for more extensive service; advanced engineering; a finer product. 



HYDRAULIC RESEARCH 

and Manafactarini/ Com/tani/ Subsidiary of Bell Aircraft Corp , 
2835 North Naomi Street, Burbank. Calif. 










Integrated 

GROUND SUPPORT 


' Engineering 


Missile launch facilities, complete cryogenics laboratories. 
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THE 


SPARK THAT MAKES 
SUPER STEELS FOR 

MISSILE AGE SPECIFICATIONS 


Fine electric furnace steel electrodes are re- 
melted vertically in a water cooled copper 
ingot mold under a vacuum of 5 to 50 microns. 
The result? Midvac Steels to meet the most 
critical design applications of today's missile 
and aircraft requirements. Steels made by a 
process that makes super alloys even better. 
Insures increased tensile and impact proper- 
ties, improved stress rupture strength at ele- 
vated temperatures and longer fatigue life. 

With the Midvac Process of consumable 
electrode vacuum melting standard commer- 
cial alloys can also be made with increased 
cleanliness resulting in higher properties than 
have been available under conventional 

Midvac Steels are offered in many super 
alloys (some are shown in the table below) in 
ingots, billets or forgings for the production of 
missile combustion chambers, toil cone assem- 
blies, turbine components, air craft landing 
gear parts and other products requiring 
properties beyond the capabilities of conven- 
tional steels. 


MIDVALE-HEPPENSTALL CO. 

NICETOWN, PHILADELPHIA, PA. 

SuBsidiary cl Keppenitill Compeer, Plttsbcrfh, Pc. 
Plant!: Pittsburgh, Po. • Bridgeport, Conn. 
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Thermoid-Quaker Jet-Starter Hose 
good as new after 3,500 starts” 


Jet-starter hose has to take unusual abuse: transmit hot air 
up to 500°F ac up to 600 MPH under ftjb-zero conditions 
. . . withstand dragging over abrasive surfaces. Yet it must 
be light-weight and flexible . . . easy to handle and coil on 
the starter truck for storage— and it can't kink, collapse 

Thermoid-Quaker Jet-Starter Hose meets these "impos- 
sible" specifications and has proved it can take this kind of 
abuse with Pan American World Airways and the U. S. Air 
Force. According to Mr. B. V. Darress of PanAm, their 
previous hose became unserviceable after only 1200 to 1400 
starts. Thermoid-Quaker hose has already outlasted the 
former hose by three to one and still looks like new! 


Economical service like this is extremely important to 
both commercial and military jet operations. In fact, this 
Thermoid-Quaker "Dacron" and Silicone rubber jet-starter 
hose was developed for military use, and is used by the gov- 
ernment. "Dacron" cross-braid construction distributes the 
load evenly, prevents kinking; and the seamless silicone rub- 
ber tube and bonding layer resist heat and provide flexibility 
under low temperatures. 

Get complete information, including Technical Data, on 
Thermoid-Quaker Jet-Starter Hose from your Thermoid 
Division industrial distributor, or write Thermoid Division , 
H. K. Porter Company, Inc., 200 Whitehead Road, Trenton 6, 
New Jersey. 


THERMOID DIVISION 


PORTER 


H.K. PORTER COMPANY, INC. 


porter SERVES industry with sleet rubber snd friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors. Ians, blowers, specially alloys, paints, refractories, tools, forgings and pipe fittrngs. roll formings and stampings, wire rope and strand. 
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HITCO ELECTRIC BLANKETS 

provide controlled thermal environment 




— 65°to 
+2200°F 


Controlled Thermal Environment prior to launch is vital to the flight success of a multi-million 
dollar missile. In many other industries, controlled heat is just as important. 

Hitco Electric Blankets arc designed to provide safe, reliable control of temperatures in a wide 
range from — 65‘ to + 2200'F. Ilrrco R&D is now developing electric blankets which will be 
capable of controlling ultra-high temperatures beyond the 2200’F range. 


* Write for Products 
linlletin ,Yo. P/1 7-4. 
Our Engineers will he 

without obligation. 

Rlanket ami Electric 
Element needs. 


Hitco Engineers are capable of designing and manufacturing a complete Electrical Blanket 
System to meet your required environment. Such a system would include custom-designed blanket, 
connectors, thermostats and complete electrical controls. Call or write us todayl 



H. i. THOMPSON FIBER GLASS CO. V ‘p/JL'S j !?33 Cordova Street • Los Angeles 7, Calif. • REpublic 3-9161 

n Rial, Ball - , 12. j j, .1 . ■ - ■ • midwest, u : V/aal 221- St/eet. Ina.anjpoll* 22. Indiana, WAlAut 9-8665 • SOUTHWESTi Marshall Ndftfg, 

. -. vi lit 8a y, Room 7, Fort Won . ras. VI a 4-8679 • northwest, J L. Larsan, 3-5T Oaldawn place, Seattle, Washing:,-,.. .'V---.,, : : • western. ee- v 




He took Bomarc 
off in a crosswind 



firing, not let go on misfiring. 

His solution: Four aluminum 
arms, each a stubby 3-feet long, that 
clasp 40-foot Bomarc around its tail. 
Unlike systems that release during 
countdown, whether or not the bird 


szi 


upward movement that 


So, he put a small lever at the end 
of each arm. This lever makes actual 
contact with the bird. As Bomarc 


levers rotate with it. 


h of movement, they 

pFSa'S 

Bomarc won’t get bumped. Simple, 




Its purpose: to accept assignments 
at any stage from concept through 
development, production, and serv- 
ice training. ..and to complete them 


• Ground Support Equipment 

• Weapon Systems 

• Undersea Warfare 

• Radar 

• Automatic Handling & Processing 

• Range Instrumentation 

• Space Environment Equipment 

• Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 



In engineering and manufacturing AMF has ingenuity you can use... 


AMERICAN MACHINE & FOUNDRY COMPANY 


Aviation Week 

and Spate Technology 




PUBLISHER Robart W. Martin, Jr. 
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Pioneer V 

Paddlewheel Planetoid 
Is Vaulting 

Through Unexplored Space 
Toward The 
Orbital Path of Venus 


At this moment Pioneer V, one of the most advanced space 
probe vehicles ever launched, is on a course toward the path 
of Venus-26 million miles from earth. Blasted aloft March 11 
byaThorAble-4 rocket booster, this miniature space laboratory 
will reach its destination in about 130 days. 

The project, carried out by Space Technology Laboratories 
for the National Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile Division, may 
confirm or disprove long-standing theories of the fundamen- 
tal nature of the solar system and space itself. 

Energy from the sun— captured by almost 5,000 cells 
mounted in the four paddles— is used to supply all of the elec- 
trical power to operate the sophisticated array of instrumenta- 
tion packed into the 94-pound spacecraft which measures only 
26 " in diameter. 


By combining a phenomenal digital electronic brain (telebit) 
with a powerful radio transmitter inside the satellite, STLscien- 
tists and engineers expect to receive communications from 
Pioneer V at their command over interplanetary distances up 
to 50 million miles. 

STL's technical staff brings to this space research the same 
talents which have provided over-all systems engineering and 
technical direction since 1954 to the Air Force missile pro- 
grams including Atlas, Thor, Titan, Minuteman, and related 
space programs. 



SPACE TECHNOLOGY LABORATORIES, INC. 



>. 0. Box 95004, Los Angeles 45, California 


EDITORIAL 


Airborne Alert 


Developing and exercising an effective airborne alert 
capability for bombers of Strategic Air Command is one 
of the key points at issue in the Fiscal 1961 defense 
budget debate. There is general agreement among 
President Eisenhower, the Joint Chiefs of Staff, Con- 
gress and Gen. Thomas S. Power, SAC commander, that 
an airborne alert capability is necessary to prevent the 
possibility of a surprise ballistic missile attack from wip- 
ing out a significant portion of our nuclear retaliatory 
forces during the critical 1961-64 period of the missile gap. 

This is the period in which, according to our national 
intelligence estimates, the Soviet Union will have a 
significant margin of superiority in ballistic missiles, and 
the bulk of our strategic deterrent capability will still 
be borne in the bomb bays of SAC aircraft. It is the 
period when we will have relatively small forces of the 
Atlas and Titan ICBMs emplaced in hardened sites and 
only a few Polaris launching submarines on station. It 
is the period before the bulk of our deterrent strength 
will shift to mobile missile forces such as the rail-moving 
Minuteman, the submarine-based Polaris and the air- 
launched ballistic missile Skvbolt. 

This is the period when, although there is a possibility 
of receiving up to 15 minutes warning from BMEWS 
of an enemy ICBM attack, SAC must operate on the 
premise that it must preserve its vital retaliatory capabil- 
ity even if no warning at all is available. The only way 
to do this is to keep a significant portion of SAC bombers 
continuously aloft in relays with their bomb bays full 
of nuclear weapons, their defensive missiles in readiness, 
their targets already assigned and their tankers on station 
to refuel them regularly. This portion of SAC on air- 
borne alert would be immune to any surprise ICBM 
attack. 

Tentative Steps 

Some steps have already been taken to achieve this 
goal. They include: 

• Authorization by Congress for the President to order 
an airborne alert of SAC at any time he secs fit. 

• Initial training exercises by SAC have proved the 
feasibility of operating an airborne alert. 

• Initial funds to buy spare engines, electronic gear and 
other spare parts required for this operation have been 
allocated: $20 million from Fiscal 1960 budget and $90 
million from Fiscal 1961. 

The real debate centers on the question of whether 
these measures already taken are adequate to achieve 
the desired goal of safeguard against surprise attack. Pres- 
ident Eisenhower, Defense Secretary Thomas Gates and 
the Joint Chiefs of Staff believe they arc. Gen. Thomas 
S. Power, SAC commander, has repeatedly, emphatically 
and unshakably testified publicly to Congress that they 
are not. Among the additional measures Gen. Power 


believes are necessary to preserve SAC’s striking power 
from surprise missile attacks arc: 

• Push as hard and fast as possible to develop the com- 
plete capability to put a significant bomber and tanker 
force on continuous airborne alert as soon as possible. 
Cost of this program in contrast to the “on-the-shelf" 
capability already authorized is estimated at about $500 
million annually. 

• Begin putting sonic portions of SAC on airborne alert 
as soon as the technical backup will support it as a clear 
and unmistakable warning to the Soviet Union that any 
advantage they may now anticipate during the missile 
gap will prove to be a military mirage. 

Defense Secretary Gates, echoing the Administration's 
philosophy, told Congress that a decision to go on air- 
borne alert would be made at some later time "if the 
threat increased." When questioned as to how he would 
know when this arrived, lie replied: 

"We would hope we would know." 

This may strike many Americans who can still remem- 
ber Pearl Harbor as a totally inadequate answer in an era 
when ICBMs require only 30 minutes to hurl multi- 
megaton destruction from launcher to target. 

Need for Lead Time 

Gen. Power also emphasized that, although training 
exercises have established the operational feasibility of 
airborne alert tactics, it will require many months of 
lead time for procurement of spares, training of addi- 
tional crews and maintenance personnel and probably 
an increase in the tanker and bomber fleet for SAC to 
achieve a state of readiness where an airborne alert can 
be executed if the order is given. Without this lead 
time preparation, any such order for an airborne alert 
at a later date would be virtually impossible to execute. 
Without the authorization of full preparations now, the 
power of decision a year hence could be irrevocably lost. 

The issue of the airborne alert should be clear to the 
American people. If Gen. Power's policies arc followed 
and President Eisenhower, who will no longer be com- 
mander-in-chief during the 1961-64 period of maximum 
missile gap danger, the Joint Chiefs of Staff and Secretary 
Gates prove to be right, this country could lose $500 
million annually for the several years the airborne alert 
is required. 

But, if President Eisenhower's policy on a minimum 
“off-the-shelf" airborne alert is pursued and Gen. Power 
proves to be right, we could lose our country in the 
fraction of an hour it would take an ICBM salvo to reach 
SAC’s bases. 

If the f-acts are presented to them fully and without 
equivocation, we predict that neither the Congress nor 
the American people will consider this a gamble worth 
taking. -Robert Hotz. 


AVIATION WEEK, 


B, 1960 




oil 6*^ 

SUPPLIED BY CORNELIUS^ DIAPHRAGM COMPRESSORS 


When you need p 


i packages for a 


applications! it will pay you to check Cornelius equipment first. 
Cornelius Pressurization Packages offer advantages not found in 
any other equipment. These Cornelius systems feature purity of air 
and reliability. They also give you a system which is pre-engineered, 
pre-packaged and pre-qualified. 

The No. 1 component of any pressurization package is the 
compressor. Cornelius systems incorporate Cornelius oil-free dia- 
phragm compressors. These compressors are designed specifically 
for applications of this type. Because of their simple but depend- 
able design, they help provide a system free from problems of fric- 
tion, heat, lubrication, carbon dust and loss of capacity with wear. 

Cornelius Pressurization Packages are available with either 
AC or DC motor and any combination of the following com- 
ponents: Gage or absolute pressure switch, gage or absolute pres- 
sure-vacuum relief valve, check valve, chemical dehydrator and 
warning light. 

Cornelius Pressurization Packages and Diaphragm Compres- 
sors are currently being used on, or in conjunction with the Convair 
880 and 600, Boeing B-52, Convair B-58, Lockheed RC-121, 
Fairchild C-123, Canadair CL-44 and Vickers-Armstrong Van- 
guard aircraft. For more information contact a Cornelius Sales 
Engineer or write for free literature. 
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Pioneers in Pressure Systems for Flight 
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WHO'S WHERE 


In the Front Office 

Airlines? Inc. Mr. Spater is an executive 
vice president, general counsel of the airline. 

George S. Vermilvea, president. Ncms- 
Clarkc Co.. Silver Spring. Md.. a division 
of Vitro Corporation of America, succeeding 
Allen S. Clarke, retiring. Also: Vernon M. 
Settcrholm, vice president of Nems-Clarkc. 
Wayne G. Shaffer succeeds Mr. Sctterholm 
as director of Vitro’s Silver Spring Labora- 
tory. and John C. Gcist has been named 
associate director. 

Adolphe S. Kromcr, president and gen- 
eral manager, FIcxonics Corp., Maywood, 
III., a newly-acquired subsidiary of Calumet 
&• llecla. Inc. 

Martin Dubilicr, president. International 
Electric Corp.. l’aramus. N. J-, a division 
of International Telephone and Telegraph 
Corp.. succeeding F. H. Lanalian. now board 
chairman. Also: Frederick H. Gutcnnan, 
president of ITT's Industrial Products Di- 
vision, San Fernando. Calif. 

Z. W. Pique, vice president-marketing, 
Hoffman Electronics Corp.. Los Angeles, 
Calif., and Donald C. Bright, general man- 

Divisfon. Also: Jdui R^O Bricn. vice presi- 
dent-government relations, Hoffman's Mili- 
tary Products Division, with headquarters in 
Washington. D. C.: Dr. Morton B. Prince, 


; E. Para. 


•ding 


corporate V 

Fred L. Dicks, vice president-contracts. 
Summers Gyroscope Co.. Santa Monica. 

James W.' Evans, a vice president. Ilazcl- 
tine Electronics Division of Hazcltine Corp.. 
Little Neck, N. Y. Mr. Evans continues as 
director of the company's Advanced Plan- 
ning Group. Elected a 


ng Group. El 
:nts of the Elc 
An Radom. Edwr^ 

elected an assistant > 
tine Corp. 

~ : E. Hate! 


s Divi: 
rd M. Tyler 
so: Mrs.' Elsa T. R; 
it vice president of 


md John B. 


it Coast Airlines, Inc. 


Adm. Sherman E. Burroughs. Jr. (USN. 
ret.), special assistant to the president. Libra- 
scope Division of General Precision, Inc., 
Glendale, Calif. 

Richard B. Uhte, executive assistant- D lan- 
ning to the vice president and genera 
ager of Defense Opcrat' ’ 

:o Corp., Cincin 


r Divi- 


de 


:or, Burt 


I. Federal A 


. Also: Dr. Ar- 
thiir E. Wentz, neurological specialist, as 
head of the Clinical Medical Research 
Branch of the FAA's Office of the Civil Air 
Surgeon. 

Honors and Elections 


President’s Award for Distinguished Civilia 
Sendee by President Eisenhower. 

(Continued on page 111) 


INDUSTRY OBSERVER 

► Thrust of the Aerojet first-stage engines for the Air Force-Martin Titan 
ICBM probably will be increased soon after the missile becomes operational. 
Engines, rated at 1 50,000 lb. thrust each, have been operated on static test 
stands at 230,000 lb. thrust for periods slightly longer than normal burning 
times. Increase is accomplished by boosting the combustion chamber pres- 
sure, which also produces a small increase in specific impulse. 

► Initial launchings of hovering communication satellite systems which will 
maintain a fixed position over a given point by revolving at the same speed 
as the earth are being scheduled for 1962 by Defense Department’s Advanced 
Research Projects Agency. 

► Studies arc being conducted by Advanced Research Projects Agency to 
determine the effect high-altitude nuclear explosions can have on military 
communication systems. Project Argus tests in the summer of 1958, in 
which nuclear charges were exploded in the exosphere, had noticeable 
effects on long-distance communication channels. 

► Present May 11 launch date of Air Force’s Project 609A four-stage Chance 
Vonght Scout satellite-launch research missile may be delayed because of 
problems in adapting it to former Thor Pad 18 and associated ground sup- 
port equipment at the USAF Missile Test Center, Cape Canaveral, Fla. 
Relatively large number of firings of the vehicle are planned. Aeronntronic 
Systems, Inc., is coordinator for Air Force vehicle systems. 

► Watch for the formation within Electronic Industries Assn, of a subgroup 
on microminiature components. The group, to consist of representatives 
of 21 companies, will make recommendations for physical and mechanical 
standards of electronic components. 

► National Aeronautics and Space Administration has electronically modified 
a Sikorsky S-51 helicopter to simulate VTOL aircraft during the hover 
stage. Thus far, three types of VTOL vehicles have been simulated, and 
the industry firms involved have been informed of suggested changes in 
control power and damping. 

► NASA also is using a speciallv instrumented aircraft to make a detailed 
study of the nature of cloud turbulence and is checking high-altitude winds 
by means of rocket smoke trails in related programs. Data obtained will be 
used in research studies of the trends in aircraft and missile behaviors and 
modification of current analyses used in the design of flight vehicles. 

► Modification of Jet Propulsion Laboratory's Goldstonc, Calif., tracking 
station to give it a transmitting capability is now under way. Completed 
facility will include an 85-ft. dia. tracking antenna, a 960 megacycle receiver, 
an 85-ft. dia. transmitting antenna and a 10 kilowatt transmitter that can 
operate from 890 me. to 3,000 me. First use of the Goldstone transmitter- 
receiver station will be made in connection with National Aeronautics and 
Space Administration’s Project Echo to study the feasibility of passive com- 
munications satellites. 

► Relatively low bending moment limit of interstage structures on the 
Minuteman solid-propellant ICBM. when combined with the bending 
resistance of the missile stages proper, presents a problem in developing a 
support structure for truck transportation. One plan Boeing Airplane Co., 
weapon system manager, is investigating is the use of rubber shear blocks, 
which could introduce difficulties if there is an impact load on one of the 
truck wheels, which would introduce a torsion force to the interstage struc- 
tures. Air bag system to support the missile also is being considered. 

► Fiat is making a paper study of possibilities of improving present STOL 
performance capabilities. Results of study may be applicable to the Fiat 
G.91 light strike fighter. Designation of the study is Fiat G.91. 
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2 NEW 


FROM PHILCO... Bi SURFACE ALLOY 

SILICON TRANSISTORS 



For Proven Performance 

in High Speed Circuits 
at High Temperatures 


SAT* 2 N 1 1 1 8 and 2N1119 

offer 4 outstanding features: 

1. Low Leakage Current 

2. Very Low Saturation Resistance (Choppers, Switches) 

3. High Base-emitter Breakdown Region 

4. Controlled Input Characteristics 

2N1428 and 2N1429 are Lower-priced Units with 
Comparable Characteristics for Low Voltage, High 


Philco continues its leadership in the Silicon high speed 
PNP field with these highly reliable field-proven SATs. In 
addition to their other superior characteristics, they have 
adequate frequency response to fill a large percentage of 
silicon transistor applications in both military and com- 
mercial circuits operating at high ambient temperatures. 
They are environmentally tested in accordance with 
MIL-T-19500 A. These two new types supplement and 
are the electrical equivalents of the widely used 2N495 
and 2N496, offering the designer a choice of packages 
(TO-1 and TO-5). For very high speed switching appli- 
cations, designers should consider Philco’sNPN Diffused- 
base Transistor 2N1199. Write for complete information, 
Dept. AV3760. 


Beta Applicalion. 


Immediately Available in Production Quantities ...and 1-999 from 


PHILCO 

LANSDALE DIVISION • LANSDALE, PENNSYLVANIA 



Nuclear Management 


Bomarc Review 


Airline-FCC Dispute 


Washington Roundup 

Research Division is gaining strength as ARDC's reorganization plan becomes a 
reality. Division got two-star status when Maj. Gen. William Canterbury was assigned 
as commander, and it will take over the Aeronautical Research Laboratory at Wright- 
Patterson AFB within the next month. Research Division also may take over the 
Geophysics Research Directorate and Electronics Research Directorate at the old 
Cambridge Research Center and the research portion of Air Force Special Weapons 
Center. 

ARDC divisional reorganization was completed last week when Command and 
Control Development Division was formally established at Hanscom Field, Mass. 
Headed by Maj. Gen. Kenneth P. Bergquist, this fourth and last ARDC division is tak- 
ing over portions of Air Force Cambridge Research Center, and electronics supporting 
svstems project offices will be shifted to Hanscom Field from New York and Wright- 
Patterson AFB. 

Next big phase in the reorganization concerns the way remaining centers will be 
split among the divisions. Presently in limbo are Air Force Missile Test Center, Air 
Proving Ground Center, Flight Test Center, Special Weapons Center, Missile Develop- 
ment Center, Rome Air Development Center. 

Watch for further personnel changes in contractor, Air Force and Atomic Energy 
Commission groups concerned with the aircraft nuclear propulsion program as the new 
phase of development shakes down and gathers momentum. Major changes will con- 
tinue at General Electric's Evcndale operation, where criticism of management has been 


Defense Secretary Thomas Gates will be called for a showdown session with the 
Senate Armed Services Appropriations Subcommittee before the group acts on defense 
appropriations. Senate group headed by Sen. Dennis Chavez (D.-N. M.) wants to con- 
front Gates with proposals for increased spending presented by the services. 

Proposals include increased Fiscal 1961 spending for B-70 and Atlas programs. Air 
Force wants to add S290 million to the S75 million now programed for the B-70 and 
$326 million for 18 additional Atlas ICBMs and their installations. 

Air Force is re-evaluating the Bomarc program, and the study is to be ready for a 
closed door showdown session with the House Armed Services Appropriation Subcom- 
mittee this week. House group is skeptical of the need at this point for continuing large 
investments in systems for defense against aircraft. 

Protracted civil rights debate is delaying Senate confinnation of former USAF 
Chief Scientist Courtland Perkins as assistant secretary of the Air Force for research 
and development. Senate Armed Services Committee has not been able to hold a hear- 
ing on nominations since Perkin’s name was submitted Feb. 23. 

NASA Administrator Keith Glennan added fuel to the growing military-NASA 
fetid over space roles last week when he questioned military acromcdical competence in 
supporting establishment of a NASA life sciences division. Glennan told the House 
Space Committee that Air Force and Navy acromcdical programs lack the competence 
to handle life science research on space problems and “just wouldn't know where to 
begin" to tackle such problems. 

Military aerospace medical experts counter that NASA depends almost completely 
on military facilities for whatever competence it has in space medicine. They point out 
that the services pioneered in this field and that NASA depends on long-existing Air 
Fora- and Navv facilities for its present life sciences competence. 

Soviet space experts have rejected the proposal to establish an International 
Academy of Astronautics as “premature." Academy was proposed by IAF President 
Andrew Haley and Dr. Theodore von Karman. 

Airlines arc involved in an angry dispute with the Federal Communications Com- 
mission over a proposed 2,000 ft. television tower at Green Bay, Wis. Air Transport 
Assn, maintains the tower is a potential air hazard, and the Air Coordinating Committee 
Airspace Panel has agreed. ATA wanted to intervene in the tower rase, which could set 
new policy on air hazards, but FCC refused as the hearings began last week. 

ATA argues that the air hazard issue is the only one at stake in the case, making it 
imperative that the airlines participate. ATA also maintains that FAA should be hearing 
the case, since it involves only aeronautical questions. —Washington Staff 


AVIATION WEEK, March 28, 1960 




RESTARTA8LE liquid-piopcllant Able Star second stage houses Transit IB navigation satellite under nose fairing. 


Space Technology 


Transit IB Launch Scheduled for April 


Doppler-instrumented forerunner of navigation-aid 
satellite is second vehicle of ARPA-Navy project. 

Washington— Forerunner of a navigation-aid satellite system is scheduled 
to be fired into an earth orbit on Apr. 12 from Cape Canaveral, Fla. 

The doppler-instrumented satellite— Transit IB— will be the second in 
the Advanced Research Projects Agency-Navy program to develop an orbit- 
ing navigational-signal station for air and sea craft. Such a station could 
help Polaris missile submarines fix their positions to within one-tenth of a 


mile. Launch of the first vehicle in 
payload into orbit (AW Sept. 21, p. 

For the follow-up third shot sched- 
uled for May, ships on station to re- 
ceive satellite signals to simulate con- 
ditions of an operational navigation 
system may be added to the ground 
network. Actual operational missions 
tentat cl re scheduled for next year. 

In its elemental form, a navigation- 
aid satellite will have a continuous wave, 
crystal-controlled transmitter which will 
send a signal to earth, where its fre- 
quency would be compared with that 
of a ship-based crystal oscillator to ob- 
tain the frequency difference. 

As the satellite approaches the ship, 
the observed satellite signal frequency 
will be higher than normal because of 
the dopplcr effect. As the satellite 
recedes from the ship, the observed sig- 
nal frequency' will be lower. As the 
satellite goes over the ship, or ap- 
proaches its vicinity, the rate of change 
of the observed frequency would be oc- 
curring at maximum value. By observ- 


the series. Transit 1, failed to put its 
30). 


ing the frequency difference record, the 
time of closest approach could be de- 
termined by noting the value of the 
maximum slope and the time of its 
occurrence. 

If satellite orbit is accurately known, 
the data will indicate the ship's relative 

With present oscillator stabilities, 
position accuracy on the order of one 
mile probably is achievable. With a 
reasonable amount of equipment refine- 
ment, researchers feel that an accuracy 
of one-tenth of a mile is attainable. 

Technical highlights of the Transit 

• Payload, which will weigh 270 lb- 
will be a 36-in. diameter sphere with a 
double band of solar cell banks around 
its center. Antenna configuration will 
be spiral pattern on the sphere’s sur- 
face. Johns Hopkins University's Ap- 
plied Physics Laboratory has responsi- 


bility for designing and building the pay- 

Consideration is being given to a pro- 
posal to reduce the weight of Transit 
payloads to 50 lb. for the operational 
mission (AW Feb. 22, p. 23), to permit 
the use of smaller boost vehicles. If the 
present boost vehicle is retained, the ex- 
cess payload capacity would permit pro- 
graming of additional space experi- 
ments. However, it is probable that all 
Transit launchings scheduled for this 
year will carry 270-lb. payloads. 

• Satellite shell will be sandwich struc- 
ture of resin-impregnated nylon honey- 
comb between laminated face sheets of 
resin-impregnated glass fiber. The satel- 
lite is stiffened internally by a glass fiber 
cylinder running through the center of 
the sphere, to withstand fora's imposed 
by the launch. A band, located around 
the internal Circumference of the 
sphere supports the equipment. 

• Nickel-cadmium batteries comple- 
menting the solar power system will op- 
erate two transmitters— 1 62 me. and 
21 6 me. Silver-zinc batteries which will 
be used to power two other transmit- 
ters— 54 me. and 324 me.— are expected 
to last 45 days. 

• Infrared scanner developed by the 
Naval Ordnance Test Station will ana- 
lyze the intensity of the earth’s infra- 
red characteristics. This is not related 
to the primary navigation mission, how- 
ever. Telemetry transmission, 108.03 
me., of data to ground stations without 
radio command will be independent of 
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the satellite's other telemetry. In addi- 
tion to the infrared scanner, instrumen- 
tation for other scientific experiments is 
being carried. 

• Satellite will have its initial spin re- 
tarded by two weights located diametri- 
cally opposite on the sphere's girth, 
with cables attached to the weights 
wound around the sphere in a direction 
opposite to the satellite's induced spin. 
Upon unwinding, the weights will in- 
troduce a counter-force to slow the 
satellite's rotation. 

• Planned orbit is circular, at an alti- 
tude of 500 naut. mi., with an inclina- 
tion of just under 50 deg., but it’s likely 
that some eccentricity will result. 

• Launch vehicle will be the Thor-Able 
Star. This is scheduled to be the first 
time the Able Star vehicle— the AJ10- 
104, a complete second-stage package - 
will have been flown. Similar to the 
basic Aerojet-General AJ10, the Able 
Shir rocket engine, with about 7.830 lb. 
thrust, represents a design refinement 
to increase fuel tankage by a factor of 
2.2 for extended burning. The engine 
also embodies shutdown and restart 
capability to meet the requirements for 
injecting Transit IB into the planned 
500-naut.-mi. circular orbit. It is the 
first restartable engine scheduled to fly. 
This vehicle differs from the Thor- 
Ables used for earlier lunar and space 
probes in that it has no third stage 
solid propellant rocket. 

Propulsion portion of the Able Star 
package includes a gimbnling thrust 
chamber burning a hvpcrgolic combina- 
tion of inhibited red fuming nitric acid 
(1RFNA) and unsymmetric.il dimethyl 
hydrazine (UDMlt). and cooled regen- 
crativclv. Dual helium spheres pres- 
surize the fuel system. 

• Nose fairing on the Able Star will 
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cover the satellite and the vehicle's spin 
device. The package's equipment com- 
partment includes telemetry for trans- 
mitting information on Able Star per- 
formance, the shutdown and restart 
mechanism, tracking beacon, guidance 
and attitude systems and miscellaneous 
avionic equipment. Systems engineer- 
ing and technical direction for the Able 
Star package is the responsibility of 
Spice Technology Laboratories, which 
also is supplying the autopilot guidance 
system for the stage. After the third 
Able Star vehicle, the autopilot will be 
built by Space Electronics Corp. 

• Thor-Able Star will be launched ver- 
tically and, shortly thereafter, it will be 
rolled to attain 44.5 deg. azimuth. 
Pitch program then will introduce a 


turn along the northeast trajectory. 

• Trajectory sequence will end the ve- 
hicle's initial pitch action at about 130 
sec. after launch. 

• Thor booster burnout will occur at 
T plus 165 sec. About three seconds 
later, Thor's vernier engines will be cut 
off and the Able Star second stage will 
be ignited, followed almost immediately 
by separation from the Thor booster. 

• Nose fairing enclosing the satellite 
will be jettisoned at about T plus 229 

• Able Star cutoff occurs at T plus 440 
sec., and second stage coast period be- 
gins for a duration of almost 20 min. 

• Restart of Able Star is programed at 
the end of the coast phase— approxi- 
mately T plus 1,600 sec. 


• Final cutoff of Able Star occurs about 
12 sec. later. Vehicle then will be spun 

• Satellite will separate from Able Star 
about 20 sec. later at T plus 1,632 sec. 

• Spin rate of about 3 rps. will con- 
tinue for one week, when despin action 
will be initiated. 

Cooperating in the tracking and data 
reduction effort for Transit IB’s initial 
trajectory, midcoursc and orbital phases 
will be Johns Hopkins Applied Physics 
Laboratory, Air Force Cambridge’ Re- 
search Center, Air Force Space Naviga- 
tion Center, Army Signal Research and 
Development Laboratory. Smithsonian 
Institution's Astrophysical Laboratory 
and a U.S. -opera ted van-tvpe tracking 
facility in West Germany. 


Space Technology 

NASA Moving to Space Research Lead 


By Evert Clark 

Washington-Latest comprehensive 
report on the activities of the National 
Aeronautics and Space Administration 
indicates that the agency is rapidly mov- 
ing into the position of leadership in 
space research that its predecessor 
agency held in aeronautical research. 

In the year and a half since NASA 
was created, the problems of organiz- 
ing, expanding from some 8,000 Na- 
tional Advisory Committee for Aero- 
nautics employes to twice that size and 
of becoming a contracting and operat- 
ing agency have tended to overshadow 
NASA’s research role. 

The agency’s second semi-annual re- 
port to Congress, however, presents a 
picture of significant research being 
done over a broad spectrum of basic 
space flight and aeronautical problems. 
The report, released last week, covers 
the period from Apr. 1, of 1959, through 
last Sept. 30. 

Extensive effort is being placed on 
hydrogen, nuclear and electrical pro- 
pulsion systems (see p. 34), the space 
sciences— an area essentially new to 
NASA since it took over operating re- 
sponsibilities— and the many aerody- 
namic and other engineering answers 
still needed for the design of missiles, 
space vehicles and advanced aircraft 
(see p. 29). 

NASA's investigation of liquid hy- 
drogen, which will be used in the 
Centaur and Saturn space vehicles and 
with nuclear rockets, is centered in the 
Lewis Research Center at Cleveland, 
Ohio. Projects scheduled for Lewis’ 
Plum Brook Turbopump Facility at 
Sandusky, Ohio, include tests of: 

• Series of single-stage axial-flow hy- 
drogen pumps. 

• Scries of single-stage turbines operated 


with gaseous nitrogen and hydrogen. 

• High-pressure hydrogen centrifugal 
pump model of the type to be used in 
a hydrogen-oxygen booster vehicle. 

• Bleed turbine model of a hydrogen- 


Satellite Tracker Tests 

Dallas, Tex.— Air-transportable general 
purpose satellite tracking facility will be 
tested here soon by Alpha Corp., a 
subsidiary of Collins Radio Co., as part 
of a 56-25 million contract for three of 
the stations awarded by U. S. Army Signal 
Corps. The program will be a joint 
Advanced Research Projects Agency-Sig- 
nal Corps venture. 

Following test here of the first track- 
ing facility, which includes a -tO.ft.-di- 
ameter, 66,000-lb. antenna and trailer- 
type data collection facility, it will be 

three stations arc scheduled for delivery 
by Alpha by the end of this year. 

the antenna permits reception of tele- 
metered data which, along with azimuth 
and elevation information, is handled in 

which can be transmitted to a central 
computing facility. Here data from sev- 

computers and exact position of the ve- 
hicle is obtained along with data re- 
duced from that collected and transmit- 
ted by the space vehicle. 

expect to use Pioneer V deep space 
their antenna tests. Although the com- 

Pionccr V transmissions from 'its 150 
watt transmitter from approximately 10 


oxvgcn booster vehicle proposal. 
• Gas-generator for a hytlrogen-oxvgen 
booster. 

In connection with the Rover nuclear 
rocket project, NASA is supporting 
work bv Rocketdyne on a high-capacity 
axial-flow hydrogen pump and work on 
a turbine to drive the pump. Lewis 
also is conducting research on such an 
eight-stage pump drive turbine to sup- 
ply design data required by industry. 
Starting characteristics of three hy- 
drogen-floxv systems have been analyzed 
at Lewis and one is being tested under 
contract by Aerojet-General. 

In other hydrogen work, NASA has 
found that combustion instability- in- 
creases as chamber output increases; 
that vaporization rate of propellant 
controls the combustion rate; that when 
pumps are operated with liquid nitro- 
gen, which behaves much like liquid 
oxygen, regions of unstable operation 
with vapor pulses and reversals of flow 
occur; that several gas generator systems 
have proved highly efficient in initial 
performance tests; that chemical sys- 
tems for starting hydrogen-oxygen en- 
incs operated with great reliability, 
tudics of electrical and chemical start- 
ing systems are being continued under 
altitude conditions using improved 
lightweight flow systems. 

Studies at Lewis and by Bell Aircraft 
Corp. under contract have shown that 
a pump-fed, hydrogen-fluorine engine 
should be feasible now, NASA said. 
Regenerative cooling, operation of a 
bi-propellant valve using hydrogen and 
fluorine, and prolonged operation of a 
fluorine seal-bearing and pump system 
have been demonstrated. 

NASA also is studying possible use 
of plastic bags to keep hydrogen from 
being contaminated and cooled by 
pressurizing gases, and is investigating 
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insulation, shielding, tank materials and 
nozzle operation under simulated space 
conditions. 

Other highlights of the report in- 
clude: 

• Geodetic satellite being developed 
under Goddard Space Flight Center's 
supervision will be equipped with a 
flashing light system powered by solar 
cells and radiating the equivalent of 
32,000 lumen seconds as a point source 
in flashes of one millisecond duration; 
telemetry pulses synchronized with the 
light flashes; a stable oscillator for pro- 
graming the light flashes and transmit- 
ting clock pulses, all to an accuracy of 
one millisecond; optical corner-cube 
reflectors for use with ground-based 
searchlights: radio-beacon transmitters 
for tracking; a command receiver for 
triggering light flashes of twice normal 
intensity when desired. A ranging 
transponder for direct distance measure- 
ments may be added. The satellite will 
be a 36-in. sphere weighing about 150 
lb. Light system should have an active 
life of more than a year and the corner- 
cube reflectors and beacon transmitters 
should operate almost indefinitely, 
NASA said. Photographing of the light 
flashes against a stellar background 
should give the satellite's position 
within about 50-100 ft. at a 1,000 mi. 
altitude. 

• Instrumentation is being developed 
for second generation lunar soft-landing 
projects. This includes a mechanical 
complex to obtain surface samples; 
temperature and gravity measuring de- 
vices; X-ray fluorescence spectrometers, 
advanced plasma-probe equipment. An- 
alvsis indicates that vacuum tubes and 
other equipment carried in gas-inflated 
plastic spheres for soft lunar landings 
could withstand impact velocities of 
600-1,000 fps. and that payloads as 
large as 70% of the total mass of the 
landing vehicle could be accommo- 
dated. 

• Guidance system for the Atlas- 
boosted Centaur space vehicle is light 
enough— 150 lb.-to be carried in the 
second stage, permitting active guidance 
throughout the coasting periods and 

cssary to put 24-hr. satellites into orbit 
and handle other space missions. 

• Rocketdyne 1.5-inillion lb. thrust F-l 
engine experienced operating difficulties 
in the thrust chamber at start-up due 
to pressure oscillations generated in the 
burning gases. Engine operated well 
under limiting conditions of the test 
stand after corrective work, but by the 
end of the NASA report period, more 
development still was required before 
combustion driven oscillations could 
be brought under satisfactory control. 
Rocketdyne studies resulted in recom- 
mendations that the thrust chamber be 
swiveled in a small arc to control thrust 
vector and that an inert gas, heated in 


a turbine exhaust heat exchanger, be 
used to pressurize propellants. Rockct- 
dvne test stands can sustain test runs 
of only a few seconds at thrusts no 
greater than one million pounds. The 
steel strike and other shortages delayed 
construction of larger test facilities at 
Edwards AFB, Calif., in turn delaying 
engine tests at full thrust and full de- 

• In solid rockets, NASA is expected to 
let a contract within the near future to 
develop a prototype steering and ve- 
locity control system that could be ap- 
plied to a specific vehicle stage. This 
would be an auxiliary system separate 
from the main rocket of the stage. 
Acronutronic Division of Ford Motor 
Co. and Lockheed Aircraft Corp. were 
investigating possible dimensions, thrust 
levels and burning times for large future 
rockets and the potentials of very large 
clustered rockets. Grand Central Rocket 
Co. has a contract to develop a proto- 
type motor that will weigh about 500 
lb. and have a very high proportion of 


propellant to inert parts weight. It will 
use available propellants. Acoustica As- 
sociates, Inc., is doing research under 
contract to determine if the thrust 
level of a solid rocket can be varied by 
acoustical energy— for example, by a 
variable sonic energy generator located 
in the rocket chamber, Callcry Chemi- 
cal Co. is studying thermodynamics and 
kinetics of a radically different solid 
fuel system. Most details arc classified 
but small scale rocket tests have been 
successful. NASA also is investigating 
the building block system of forming 
solids into 10,000-to-l 00,000 lb. seg- 
ments that can be assembled at a launch 

• Transpiration cooling work has re- 
vealed that as much as 80% of con- 
vective heat transferred to a blunt, 
rotating body moving at high speed 
through the atmosphere can be elim- 
inated by expelling small amounts of 
gas through a porous section in the 
nose. Skin friction can be reduced as 
much as 65% by the same means. 


Variable Swept Wing May Aid 
Transport, Attack Plane Design 


Washington— New type of variable 
sweep wing that may substantially in- 
crease the attractiveness of supersonic 
commercial transports and high-speed 
low-level military attack aircraft has 
been proposed by the Langley Research 
Center of the National Aeronautics and 
Space Administration. 

Longitudinal stability problems en- 
countered with the Bell X-5, the only 
variable sweep aircraft ever flown in 
the U. S.. reportedly have been elimi- 
nated on the Langley wing. On the 
X-5, it was necessary to move the wing 
root forward as the tip moved to the 
rear and sweep increased to keep the 
center of lift within its proper limits. 
It has proven possible in wind tunnel 
tests or the new wing to keep the 
wing root fixed without experiencing 
a significant shift of the center of lift 
while the wing sweep angle is varied 
from zero to SO deg. This is twice the 
sweep angle range of the X-5 

Good stability characteristics of this 
new wing are attributed by NASA 
officials to improved knowledge of flow 
around wing root sections, the large 
degree of sweep used and proper in- 
tegration of the wing and fuselage 
design. Slight forward extensions of 
the wing root combined with proper 
camber nave made it possible to carry 
most of the wing lift on the root sec- 
tions during high speed flight when 
the wing is essentially folded against 
the fuselage and the air flow is primarily 
spanwisc. About S0% of the wing 
swings back and the center of lift on 


the new design moves straight inboard 
toward the root without moving aft as 
the sweep changes from zero to SO 
deg. This change is made most easily 
at high subsonic speeds just before the 
drag rise is reached. 

A much lighter mechanical system 
will be required for the new wing than 
for the X-5 type because there is no 
need to translate the wing root forward 
in the fuselage as the sweep angle is 

Langley Research Center officials 
made a lengthy presentation on this 
new wing to the Federal Aviation 
Agency last December. I his included 

and some weight estimates that showed 
that a substantial fuel saving on a 
transatlantic flight is possible for a 
supersonic transport using this wing as 
compared with those using other de- 
signs. In the sharply swept configura- 
tion at supersonic cruise speeds, the 
variable sweep wing compares favorably 
with other high speed wings. 

The new NASA wing proposal also 
has been of interest to USAF’s Tactical 
Air Command (AW Mar. 14, p. 29). 
This wing shows promise of meeting 
the TAC requirements for a STOL 
attack aircraft which can have low drag 
and long range during high speed flight 
below 1,000 ft. altitude when the wings 
are swept back and then have good 
high-altitudc ferrv range and low-alti- 
tude, low-speed loiter cap-ability when 
the wings arc extended and a high 
aspect ratio is required. 
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Juno II Fails to Put Satellite in Orbit 


tion experiments in the satellite. Ex- 
periments were contained in a 6.3 lb. 
pick, which was 9 in. high and 5.5 in. 
in diameter. It was designed as a plug-in 
package that could be installed and 
connected quickly to the power supply 
and transmitter in the instrument 
package. 

Satellite was launched on an inclina- 
tion of 28 deg. from the equator. Its 
orbit was to have had a perigee of 200 
mi., an apogee of 33,000 mi. and a 
period of 17 hr. This highly elliptical 
orbit would have given a broad reading 
of radiation throughout the Van Allen 
belts and through space just beyond. 
It would have covered a span similar to 
the path flown by Explorer VI, but 
the Juno-launched payload would have 
taken a broader spectrum of mcasurc- 

Radiation Detectors 

To make this spectrum of measure- 
ments, the satellite carried these five 
detectors: 

• Detector A, designed to count very 
low energy particles and termed the 
first satellite instrument capiblc of de- 
tecting electrons below 20,000 elec- 
tron volts. 

• Detector B, similar to and designed 
to work in conjunction with Detector 
A to count electrons with energies be- 
tween 20,000 and 200,000 electron 
volts. 

• Detector C, a Geiger tube detector 
similar to those flown earlier and de- 
signed to measure electrons in the 

40.000 to 90,000 electron volt range. 

• Detector D, using a Geiger tube 
similar to Detector C, but modified so 
it would measure only high energy par- 
ticles for comparison with the Detector 
C counting rate. 

• Detector E, a Geiger counter lightly 
shielded to provide data on moderately 
penetrating particles. 

Detector A contained a flake of 
cadmium sulfide inside a lead shield 
with a hole in the end. Baffles shielded 
the flake from light but not from ener- 
getic particles. A magnetic field across 
the hole would bar all electrons with 
energies less than 200,000 electron 
volts, so the detector would count all 
charged particles but eleetrons-prima- 
rily protons. 

Detector B worked with Detector A. 
It was the same as Detector A. except 
there was no magnetic field across the 
shield hole to filter out electrons with 
energies below 200,000 electron volts. 
The difference between readings from 
Detectors A and B would provide a 
count of electrons in the 20,000-to- 

200.000 electron volt range. 

Detector C was a Geiger tube en- 


By Craig Lewis 

Washington-Juno II upper stage 
failure prevented a complex radiation 
satellite from going into orbit last week 
to measure a broad spectrum of radia- 
tion in the Van Allen belts. 

The intricate Explorer satellite was 
designed to fly a highly elliptical orbit 
and telemeter a variety or radiation 
measurements as it passed through the 
Van Allen belts and through the space 
beyond them. Telemetry was lost 
shortly after burnout of the Jupiter first 
stage. There was some indication of 
second stage ignition but apparently one 
of the solid propellant upper stages of 
the four-stage Juno II failed to fire. 

National Aeronautics and Space Ad- 
ministration has other Juno II vehicles 
available if it decides to make another 
attempt to launch the radiation pay- 


load used last week. The agency is 
scheduled to launch four other pav- 
loads this year to complete the Juno ll 

Satellite Instrumentation 

Satellite launched last week was about 
21 in. long and 7 in. in diameter. It 
was attached to the case of the scaled- 
down Sergeant, which is the Juno II 
fourth stage. Surrounding the instru- 
mentation cylinder was a box 12 in. 
square and 9 in. high, which carried 
solar cells on its surfaces. The 22.8 
lb. satellite included a 12.2 lb. instru- 
ment pack assembly, a 7.1 lb. solar cell 
assembly, a 2.5 lb. instrument housing 
and 1 lb. of smaller components. At- 
tached rocket casing weighed 12.5 lb. 

State University of Iowa Physics De- 
partment headed by Dr. James A. Van 
Allen designed the package of five radia- 


COSMIC RAY DETECTOR package containing five radiation counters is positioned into 
cylindrical housing of Juno II radiation belt satellite. Telemetry transmitter components 
are at bottom of package. Cylinder is surrounded by 1,184 solar cells. 
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Juno II Launch History 

Date 

Payload 

Result 

Dee. 6, 1958 

Pioneer III 

Space probe aimed at moon 
readied 63,000 mi. altitude be- 
fore returning to earth. Returned 

Mar. 3, 1959 

Pioneer IV 

Space probe launched past the 



sun. Returned radiation data 
and was tracked to 407,000 mi. 

Inly 16, 1959 

Explorer radiation 
satellite 

Destroyed 5 sec. after launch 

Aug. 14. 1959 

Beacon inflatable 

tioned 

Air density experiment failed to 




Oct. 13, 1959 

Explorer VII 

Repeat of July 16 launch put the 

Mar. 23, 1960 

Explorer radiation 

Complex radiation satellite failed 



stage apparently failed to fire. 


cased in a lead shield with a hole in it 
which would permit soft radiation to 
enter. Shape of the hole and strength 
of a magnetic field across it would limit 
entering radiation to electrons between 

40,000 and 90,000 electron volts. 

Detector D was similar to Detector 
C. except there was no hole in the 
shield, so it would report penetration 
of high energy particles. This would 
have provided new information on the 
absorption spectrum of the particles and 
would have furnished data for com- 
parison with Detector C readings. 

Detector E was a Geiger counter 
with light shielding which would have 
provided data on moderately penetrat- 
ing particles, showing the general struc- 
ture of the radiation belts and their 
fluctuations for comparison with solar 
and magnetic activity. This instrument 
was similar to counters carried in Ex- 
plorers 1. Ill, IV and VII, and its 
data could have been compared with 
earlier experiments. 

Meeting to Deal With 
Dyna-Soar Dispute 

Washingto n— Controversy as to 
whether the Dyna-Soar vehicle should 
be basically a semi-ballistic shape or a 
winged glider (AW Jan. IS, p. 31) has 
not yet been settled. A four-day meet- 
ing of contractors and government 
officials has been called for Apr. 11-14 
at Langley Field, Va., partly to settle 
this question, which has delayed de- 
velopment of Dyna-Soar since shortly 
after prime contractors were selected 
four months ago (AW Nov. 16, p. 26). 


Subject of the conference is recent 
research efforts on lifting manned 
hyper-velocity vehicles. Invitations were 
issued by Lt". Gen. Roscoe C. Wilson, 
USAF deputy chief of staff for develop- 
ment, and Ira H. Abbott, director of 
advanced research programs for Na- 
tional Aeronautics and Space Adminis- 

First two days of the meeting will 
cover generalized research, including 
aerodynamics, heat transfer, motions 
that will be encountered, stability and 
control, piloting problems, instrumenta- 
tion. navigation, structures, materials. 

Second two days will deal specifically 
with Dyna-Soar. Separate presentations 
will be made by NASA. USAF' and 
Boeing Airplane Co., prime contractor 
for the manned vehicle portion of the 
Dyna-Soar system. These will be di- 
vided into three main parts: 

• Configuration studies. 

• Materials and stmetures. 

• Instrumentation, piloting, navigation 
and control systems. 

Three basic questions are involved 
in the controversv over which type of 
shape should be developed: 

• Arc high-lift, high-drag vehicles such 
as the half-cone shape proposed bv 
NASA’s A. J. Eggcrs, Jr., sufficient for 
maneuverable manned space flight 
around the earth? 

• Is the extra flexibility and safety 
offered by the winged boost-glider in 
selection of landing sites and maneuver- 
ability at lower speeds worth the added 
complexity and weight of wings? 

• Regardless of which shape is chosen, 
is there any military value to cither? 

The latter question is of consider- 


able importance in determining the 
speed, money and effort that will be 
put into the Dyna-Soar program, and 
yet it is one that cannot be fully 
answered until a research vehicle has 
explored the flight regimes that Dyna- 
Soar is intended to explore. 

A glider of the type that dominated 
Dvna-Soar thinking through the past 
several years of study gains little or 
no advantage from its wings until it 
reaches speeds below about Mach 5-7. 
Since penetrations over military targets 
would be made at hypersonic speeds, 
the basic Eggers capsule or a modi- 
fication of it that carried very small 
wing-like surfaces probably would have 
the same maneuverability! 

Phase Alpha was initiated by Joseph 
Charyk. then USAF assistant secretary 
for research and development, partly 
due to skepticism among some mem- 
bers of USAF’s Scientific Advisory 
Board and in the office of Herbert 
York, Defense Department director of 
research and engineering, over the glider 
configuration. 

Boeing was required to call in Bell, 
Lockheed, General Electric, Avco, Mc- 
Donnell and Chance Vought to assist 
it with the Phase Alpha review. Work 
of the Martin Co., which was selected 
as the booster manufacturer, essentially 
has been stalled by the delay in decision 
on the vehicle configuration. 


Snap 8 Reactor Award 

Washington— Acrojct-Gcncral Corp. 
last week won an S8 million National 



NASA believes. The 'system could be 
tested on the Centaur vehicle. 
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Pioneer V Deep Space Reports 
Parallel Earlier Radiation Data 


Wasliington-Pionccr V probe is re- 
turning deep space data from its cosmic 
ray experiments which appear to con- 
firm the radiation picture predicted 
from earlier measurements made beyond 
the Van Allen belts. 

Preliminary examination of data from 
the cosmic rav experiments indicates 
that measurements are within 2% of the 
readings made beyond the Van Allen 
belts by Explorer Vi and that the simi- 
larity holds as far out as the 1 million 
mi. mark. Pioneer V passed the 2 mil- 
lion mi. mark late last week as it moved 
along an orbital path that will earn’ it 
close to the orbit of Venus (AW Mar. 

21. p. 28). 

Explorer VI measured radiation be- 
yond the Van Allen belts as far out as 
its 26,000 mi. apogee. Pioneer V is 
carrying some of these measurements 
beyond that area and will return data 
on the broad area between the earth 
and Venus orbits. It is part of a grow- 
ing effort by National Aeronautics and 
Space Administration to coordinate the 
investigation and mapping of radiation 
near the earth and out into space. 
Possible Benefits 

Discussing possible benefits from 
the Pioneer V radiation experiments. 
Dr. John Lindsay, head of the solar 
physics program in NASA’s Space Sci- 
ences Division, points out the probes 
can transmit data on the speed of 
particles coming from the sun and can 
show whether particles in the Van Al- 
len belt arrive as high energy particles 
or as low energy particles that are ac- 
celerated by some process in the earth's 
magnetic field. Measurements also can 
provide information on the origin and 
direction of cosmic radiation and can be 


NASA Lunar Study 

Pasadena, Calif.-Aeronutronic Divi- 
sion of Ford Motor Co., Hughes Air- 
craft Co. and North American Aviation’s 
Missile Division have received contracts 

of a 300-lb. lunar capsule for National 
Aeronautics and Space Administration. 

Program is designated Project Ranger. 
One of the missions will be the rough 

being conducted under the direction of 
the Jet Propulsion Laboratorv. Related 
NASA program under study by JPL calls 
for an unmanned spacecraft for a lunar 
mission weighing about 700 lb., which 
will be launched by the Atlas Agcna-B 
(AW Feb. 22, p. 32). 


used to determine whether variations in 
solar background near the earth arc- 
caused bv phenomena close to the earth 
or whether they also occur in deep 
space. 

Pioneer V is still broadcasting with its 
five watt transmitter, but it has passed 
beyond the effective range of all receiv- 
ers but the 250 ft. Jodrcll Bank radio- 
telescope at Manchester. England. 
Early next month, when the probe is 
4-to-5 million mi. from earth and its 
signals arc too weak for the Jodrcll Bank 
dish, the 1 30 watt transmitter will be 
switched on. and NASA hopes to con- 
tinue to get data through the 1 50 watt 
unit until Pioneer V is about 50 mil- 
lion mi. from earth. 

Probe's Signals 

Originally, all the ground stations 
receiving the probe’s signals were get- 
ting data at the rate of 64 bits a second. 
As distance from the earth increases, 
the bandwidth is reduced to improve 
signal-to-noisc ratio. By the middle of 
last week, Manchester was down to 
eight bits a second, and the station on 
Hawaii was receiving at the rate of one 
bit per second. Singapore station, 
equipped only with helical antennas, 
lost the probe when it was about 500,- 
000 mi. out. 

Pioneer V’s 1 5 watt solar power sys- 
tem is working well and recharging the 
probe’s batteries at the expected rate. 
Pioneer system is substantially more 
powerful that such previous systems as 
Vanguard I and Explorer VII. and it 
apparently is operating more success- 
fully than the Explorer VI system. Ex- 
plorer VI solar power system was about 
twice as powerful as Pioneer’s, but it 
never reached its design output. 
Paddlewheel Technique 

Pioneer V and Explorer VI are simi- 
lar probes using the paddlewheel tech- 
nique to expose solar cells to the sun as 
a power supply. Changes were made in 
the Pioneer system, however, to guard 
against troubles encountered earlier by 
Explorer VI. Stronger arm structure 
was designed for the solar paddles with 
new extension and locking systems. 
There was some indication that the Ex- 
plorer VI paddle arms were bent during 
third stage spinup and that one of the 
paddles failed to extend fully. 

Failure of the paddle to extend fully 
could have been caused by faulty opera- 
tion of the cable which held the vanes 
down before extension. This cable was 
cut at a single point, but the Pioneer 
V cable was cut at four points to ensure 
extension. 


Republic-Fokker Deal 

Republic Aviation Corp. and Royal 
Netherlands Aircraft Factories (Fokkcr) 
will cooperate in production of aircraft 
and missiles for the European market 

sterdam. 

Under the deal, subject to approval by 
Fokkcr shareholders Apr. 4, Republic 
will buy about one-tliird of Fokkct’s 
shares for about $1 million. Two Re- 
public representatives will be appointed 
to the Fokkcr board of directors. 

Republic mil make available to Fok- 
kcr its know-how in the field of VTOL 
aircraft, a program that has cost about 
$2.3 million so far. Fokkcr will retain 
responsibility for Fokkcr F-27 Friend- 

well as production programs involving 
the Lockheed F-104G Starfigliter. Bre- 
gnet 1150 Atlantic anti-submarine war- 
fare turboprop, and the Hawk missile. 


France Orders One 
Breguet 941 STOL 

Paris-Breguet has received an order 
from the French government for con- 
struction of a single 941 short takeoff 
and landing prototype aircraft which is 
expected to flv by the end of the year. 

Wingspan of the 941 is 76 ft.; length 
is 75 ft. The prototype will be powered 
by four Turbomeca Turmo 3 turbo- 
props delivering 1,170 shp. on takeoff 
and maximum continuous horsepower 
of 1,040. 

Gross weight of the 941 will be 20 
tons; pavload will be six tons. The air- 
craft will cruise at 250 mph. It uses a 
boundary layer control system and is 
designed to operate out of airstrips 
between 600 and 1,200 ft., depending 

Breguet also is studying a pressurized 
circular fuselage version, the 942, which 
would carry 50 passengers in economy 
configuration. 

Temco Sales, Earnings 
Declined in 1959 

Temco Aircraft Corp. sales and net 
earnings declined in 1959, with sales 
being S100, 677,510 and net eamings 
being S1,163,0S4 compared with 1958 
sales of 5119,097,849 and a net of 
$2,555,883. 

Orders backlog as of Dec. 31, 1959, 
totaled SS3 million compared with 5108 
million the same time in 1958. 

Temco last week announced that it 
omitted payment of a first quarter 
dividend, noting funds are needed for 
weapons and space systems develop- 
ment, capital investments and new 
market investigations. 
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Army Establishes Future Aviation Policy 


By J. S. Butz, Jr. 

Washington— Army aviation policy 
over the next few years has been firmly 
established along the following lines 
as a result of an intensive three-month 
review ordered bv Chief of Staff Gen. 
Lyman Lcmnitzer: 

• Design competition for a new close- 
support observation helicopter will be 
initiated in about 30 days to replace 
the Cessna L-19 light plane and the 
Bell H-13 and Hiller H-23 helicopters 

• Development of a new transport air- 
craft for forward area movement of 
troops and equipment will not be un- 
dertaken nntil further improvements 
have been made in the technical state 
of the art. Programs directed toward 
this end probably will be undertaken in 
conjunction with one or more of the 

• Decision to develop a new high-speed 
surveillance aircraft for deep penetra- 
tion behind enemy lines will not be 
made until further review of the tech- 
nical state of the art and operational 
requirements has been made. 

Army has rejected VTOL aircraft 
until a later time period pending more 
conclusive engineering and operational 
information indicating that these vehi- 
cles can provide the most effective 
aerial means for troop use. This is in 
line with a recent Air Force decision 
to postpone development of a high- 
performance VTOL fighter for TAC 
for at least four or fisc vcars (AW Mar. 
14. p. 29). 

Army officials indicate that the de- 
cision to make their nesv close support 
observation aircraft a helicopter rather 
than a high speed VTOL vehicle svns 
based largely upon fise points: 

• Fuel requirements of the VTOL was 
considerably higher than that for a 
helicopter. 

• More stability and control research 
ss-ork is needed before present types of 
VTOL aircraft svill have acceptable 
maneuverability, svhile the precision 
controllability of the helicopter has 
been svcll proven. 

• Doss-nsvash velocity of the helicopter 
is much losver than that of the VTOL. 
and the effect of this in raising dust 
and debris during tactical operations is 
still unanssvered. 

• Helicopter still has considerable de- 
velopment potential that can be ex- 
ploited within a relatively short time. 

Another parameter of vital concern to 
the performance of VTOL aircraft- 
engine power-to-weight ratio— was not 
cited by the Army as a primary reason 
behind its choice of the helicopter. 
Army officials feel that engine perform- 


ance in this area is now adequate for 
small VTOL aircraft, although improve- 
ments would be welcome. They con- 
tend that the present Defense Depart- 
ment cooperative engine development 
program is providing adequate turbine 
powerplants for any VTOL aircraft de- 
velopment initiated during the next 

Army policy decisions began as rec- 
ommendations by an ad hoc board of 
10 general officers established by Gen. 
Lcmnitzer to review the status of Army 
aviation and report directly to him on 
the course of action that should be 
followed in the 1960-1970 period (AW 
Dec. 14, p. 34). Action by this board, 
the Amu Aviation Requirements Re- 
view Board headed by Lt. Gen. Gordon 
B. Rogers, was based heavily upon rec- 
ommendations and state of the art 
evaluations submitted by a number of 
aviation and avionic industry firms last 
Dec. 15. Army had requested this in- 
dustry help on Dec. 1. 

The board reached its decisions on 
schedule by Mar. 1 5 and Gen. Lem- 
nitzer approved them almost immedi- 
ately so that budget discussions with 
the Defense Department could be con- 
ducted on the basis of a definite long- 
range Army aircraft development pro- 
gram. 

Funding requested for the program 
apparently was in line with the appro- 
priations of recent years for Army avia- 
tion research and development, which 
has been approximately SI 00 million 
to SI 50 million per year. 

Over-All Objective 

Over-all objective is to steadily im- 

get acquisition ability'. If this is to 
become a reality. Army officials must 
persuade the Department of Defense 
to provide more procurement funds 
after this long-range development pro- 
gram is approved. 

Army not only received considerable 
help from industry but also consulted 
extensively with the Air Force. Navy. 
Marine Corps. National Aeronautics 
and Space Administration and its own 
scientific advisers in reaching its policy 
decisions. 

For this reason. Brig. Gen. Clifton F. 
von Kami, director of Army aviation, 
and the other members of the ad hoc 
board which formed the policy, believe 
their conclusions were based on the best 
available advice. 

There arc a number of strong dis- 
senters in industry, however, who be- 
lieve that prototype work thus far has 
been successful enough to warrant a 
new generation of these vehicles which 
should be purchased in large enough 


numbers to allow a complete operational 
evaluation. They also believe that fur- 
ther VTOL progress cannot be made 
until an operational evaluation has been 
completed and definite requirements 
established. 

Surveillance aircraft, which appar- 
ently is the next type that will come 
under development by the Army, is still 
awaiting the outcome of studies to de- 
termine the vulnerability of winged 
vehicles over an atomic battlefield and 
the effectiveness, current and future, of 
aerial reconnaissance systems in target 

Experimental data to speed these 
studies is expected to materialize soon 
after the Grumman Mohawk becomes 
operational. Tire Mohawk will be used 
to test the fire control systems of cur- 
rent anti-aircraft weapons, including 
the latest missiles, against high speed 
vehicles operating at low altitudes. 

Preliminary program already has been 
completed using the Cessna T-37 and 
showed primarily that pilots can effect 
good visual reconnaissance while flying 
at low levels up to 300 mph. 

Development of a new type front-line 
transport probably is several years away, 
since two aircraft Will soon be available. 
Several dc Havilland AC-1 Caribou 
three-ton payload fixed-wing aircraft are 
now undergoing service evaluation prior 
to a decision on quantitv procurement. 
The Vertol HC-1 will soon enter this 
phase of its development. These air- 
craft will substantially increase the 
Army’s front-line cargo-hauling capa- 
bility. and they both have considerable 
growth potential so that replacements 
are not anticipated for some years. 

AMC Consolidating 
Contract Management 

Wright-Patterson AFB, Ohio-Air 
Materiel Command plans to consoli- 
date its contract management functions 
into three regions- Wright-Patterson. 
Middletown Air Materiel Area, Pa., and 
Mira Loma Air Force Station. Calif. 

Tlie three regions, which will take 
over contract management responsibili- 
ties of the present eight materiel areas, 
will have jurisdiction over all air pro- 
curement districts. Air Force plant rep- 
resentative offices and test site offices 
within their geographical areas. 

Contract management mission of 
each region will include contract sur- 
veillance. production, industrial prop- 
erty control, flight test, readjustment, 
quality control, transportation, account- 
ing and finance and legal and inspec- 
tion functions relating to Air Force and 
other government contracts. 
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Approaches to Controlled Fusion 
Detailed in Congressional Hearing 


By Ford Eastman 

Washington— Multiple attacks on 
plasma research problems must be con- 
tinued before a successful method of 
fully achieving controlled thermonu- 
clear reaction can be found, a Joint 
Congressional Subcommittee on Atomic 
Energy was told last week. 

Dr. Arthur E. Ruark, chief of con- 
trolled thermonuclear branch, with 
Atomic Energy' Commission’s Division 
of Research, told the subcommittee that, 
while total achievements of the various 
approaches have been impressive, it is 
still not known which plan may prove 
to be the most successful and ultimately 
lead to the development of an efficient 
fusion powcrplant. 

Major Research 

Ruark said major research is pre- 
sently divided into the five following 
programs aimed at overcoming the 
crucial problems of means of confining 
and stabilizing of plasma: 

• Stcllarators, "endless tubes" in the 
shape of hollow doughnuts or figure 8s, 
being used at Princeton University. 

• Magnetic mirror injection, where 
particles of high energy arc injected into 
straight magnetic bottles, used at Liver- 
more Radiation Laboratory and the Oak 
Ridge, Term., National Laboratory. 

• Self-confinement methods, where 
strong currents are passed through the 
gas, which is confined by the magnetic 
field of these currents. These methods 
are practiced at Los Alamos Scientific 
Laboratory, Livermore, the University 
of California at Berkeley and the Naval 
Research Laboratory. 

• Astron program, where currents of 
very fast electrons are employed to con- 
fine and heat the plasma, used at Liver- 

• Spinning plasmas, in which both elec- 
tric and magnetic fields arc employed. 
Small efforts in this program arc car- 
ried on at Los Alamos Scientific Labora- 
tory and the University of California at 
Berkeley. 

Dr. Ruark and other leading U. S. 
physicists appeared before the Sub- 
committee on Research and Develop- 


Minuteman Site 

Malmstroin AFB, Great Falls, Mont., 
was named last week as the support 
base for the initial operational deploy- 
ment of the Minuteman solid-propellant 
ICBM. Three Minuteman squadrons 
will be located in hardened sites in the 
Malmstrom area. 


ment headed by Rep. Melvin Price (D.- 
111.) to report on progress being made 
in the various controlled thermonuclear 
reaction programs to date, all under 
AEC’s Project Sherwood. 

Witnesses said many “promising" 
advances have been made in the field 
and that thermonuclear temperatures 
probably will be realized in a “relatively 
short term of years.” Plasma tempera- 
tures of about 1 5 million F have been 
obtained, but temperatures in the area 
of 50 million F are required for thermo- 
nuclear ignition. 

However, since temperatures required 
to generate controlled thermonuclear 
power would be even higher, witnesses 
said development of the first fusion 
powcrplant probably will be from 10 to 
20 years away. 

Dr. Paul W. McDaniel, acting direc- 
tor of AEC's Research Division, warned 
the committee that "it must not be 
supposed that our scientists or those of 
any other nation arc likely to achieve 
startling results quickly in this field of 
research, through some stroke of good 
fortune.” Instead, he said it is a matter 
of gradually increasing capabilities. 

McDaniel told the committee the 
Soviet Union also has supported a multi- 
ple approach to controlled thermonu- 
clear reaction problems but that the 
greatest present interest apparently is 
in the large magnetic mirror known as 
OGRA. 

lie said the Soviets have advised the 
U. S. informally that thev have com- 
pleted a round of preliminary experi- 
ments on this machine and that they 
plan to increase the injection energy 
and current of the entering ions. 

Despite the work in other parts of 
the world in this field. Dr. McDaniel 
said lie believed the U. S. continues to 
hold its position of leadership. 

Two U.S. thermonuclear physicists 
—Dr. Janies L. Tuck, of Los Alamos 
Scientific Laboratory, and Dr. Alan C. 
Kolb, of the Naval Research Laboratory, 
have expressed beliefs that they already 
have achieved thermonuclear reaction, 
although plasma temperatures reached 
were about one-fourth those needed for 
ignition. 

Both men heated plasma in a shock 
apparatus using a rapid rising magnetic 
field in a mirror geometry. 

Dr. Tuck said that recently, how- 
ever. emphasis has shifted to another 
line— high energy injection into a picket 
fence magnetic system. “The experi- 
ment," he said, "is now our top priority 
operation and, while proving to be a 
little more complicated than was en- 
visioned in the beginning, is looking 


rather hopeful ... for the first time 
in all Sherwood, in this device I see 
faint glimmerings of a possibility of 
making a thermonuclear reactor.” 

In this method. Tuck said, an intense 
jet of plasma from a previously devel- 
oped plasma gun is projected’ at the 
axial cusp of a picket fence. The jet is 
intended to drill through the magnetic 
field and fill the interior of the hollow 
fence and become diffused and, there- 
fore, contained in the fence. 

Tuck added that there is now an 
"urgent need for guns that will pro- 
vide a good clean jet of plasma that 
already has the energy we need to pro- 
duce thermonuclear reactions, and we 
therefore are turning a substantial part 
of our effort into understanding the 
plasma gun we now have and develop- 
ing new ones.” 

Cryogenic Coils 

Dr. Richard F. Post, of the Lawrence 
Radiation Laboratory, told the com- 
mittee that a promising step toward re- 
ducing the huge power needed to gen- 
erate large volumes of intense magnetic 
fields appears possible through the use 
of cryogenic coils. These coils are not 
connected with the phenomenon of 
superconductivity, which cannot exist 
in the presence of a high magnetic field. 
They arc wound wire made of either 
very high purity aluminum or high 
purity sodium metal encapsulated in 
stainless steel tubes. 

The theoretical reductions in the 
power required by the coil itself 
amounted to more than 1,000, Post 
said, so that, when the refrigerator 
power was added in, over-all gains of a 
factor of 20 or more were still pre- 
dicted. 

Companies Deciding 
Wind Tunnel Future 

Pasadena, Calif.— Decision is ex- 
pected around the middle of April on 
the future of the transonic cooperative 
wind tunnel here which is operated by 
California Institute of Technology for 
the five major airframe companies who 
own the facility. 

Due to the decline in the number of 
manned aircraft designs which the tun- 
nel was built to test at speeds up to 
Mach 1.8. three possibilities for the 
tunnel have been discussed: 

• Complete closedown of the tunnel, 
followed by dismantling during early 
or mid-summer. 

• Owners, Convair, Douglas, Lockheed. 
McDonnell and North American, mav 
make a gift of the tunnel to Cal Tecli 
and guarantee support for operation on 
a reduced scale in limited research 
work. 

• Some company may take it over and 
operate it on a reduced scale. 
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SYMBOL. OF QUALITY IN AIRCRAFT MODIFICATIOI 

FAIRCHILD F-S 7 CUSTOM INTERIORS BY A/RESEARCH arc representatir 
oj the outstanding workmanship and materials put 


IN ■« l,ie modification oj pressurized aircraft. 
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On turbines ... in compressors... 
in hydraulic units — and in a host of 
other vital locations — the bearings 
must deliver at critical moments. 

KOU CNN 

A high proportion of them are 
solid cylindrical roller bearings ... 
very simply because they do a bet- 
ter job over a longer period in less 

Just how a Rolbvay Air-Rol Bear- 

DCNCND ON 

ing will fit in critical applications is 
explained in the new Air-Rol Data 
Book. It contains new and vital 
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House Will Attempt to Strengthen 
Mild Conflict-of-interest Bill 

the possibilities, the needs, and the rc- 


Washington— House Armed Services 
Committee, after nine months of study, 
has in effect left the solution of the 
problem of "influence peddling" by 
former military officers to self-policing 
by Defense Department and the force 
of public opinion. 

The investigating subcommittee 
headed by Rep. Edward Hebert (D.-La.) 
launched its comprehensive investiga- 
tion of "munitions lobby” charges to 
block legislation that would have barred 
defense contracts to firms that hired 
high-ranking military officers within five 
years after their departure from service. 
The legislation, offered as an amend- 
ment to the defense budget last June by 
Rep. Alfred Santangclo (D.-N. Y.), first 
passed 1 31-to-l 30, but was later de- 
feated 1 2 5-to-l 47 on assurances of the 
Hebert investigation (AW July 13. p. 
35). And, when the mild legislation 
voted by the Armed Services Com- 
mittee comes to the floor for action dur- 
ing the week of Apr. 4, attempts will 
be made to make it more severe. House 
Rules Committee last week granted an 
"open rule" which will allow amend- 
ments after three hours debate. 

Two key actions taken by the Armed 
Services Committee are the follow- 

• Establish a “director of enrollment” 
in each of the military services. Defense 
firms, under the proposed legislation, 
would be required to submit a list of 
all former military officers they employ 
and their activities to the "director" 
for public record. All bids for contracts 
also would have to include such a list. 
Penalty for failure to comply would be 
suspension of contract payments. Re- 
tired officers employed by military con- 
tractors also would be required to 
register under penalty of loss of retire- 

Objcctive of these provisions is to 
give a complete and public picture of 
the activities of former officers. One 
committee member said: “At present, 
we do not know what we arc shooting 
at. There is no complete record show- 
ing the extent of lobbying at the Penta- 
gon. Now we will have a record open 
for daily inspection by the press and 
the public." 

• Establish a Defense Department 
"code of ethics.” The committee 
"urgently" requested the Secretary of 
Defense to take steps to accomplish 
this in its report on the legislation. The 
committee said that “codes of ethical 
conduct should be generated by and 
from the groups to whom they are to 
be applicable. These groups arc pre- 
sumptively in the best position to know 
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quirements. 

Defense Department is opposed to 
any type enrollment requirement for 
contractors-executivc or public— and 
wants the enrollment of former officers 
with their former service considered an 
executive matter. J. Vincent Burke. Jr., 
Defense general counsel, told the 
committee: 

"The requirement that a contractor 
furnish a listing of retired officers in 
his employ each time lie received a 
contract would undoubtedly result in 
many employers refusing to engage re- 
tired military officers rather than 

The Armed Services Committee 
legislation also bans "selling" to Defense 
Department by officers for two years 
after they leave their service. The 
penalty provided-loss of retirement pay 
for the time during the two-year period 
the officer is engaged in selling— is not 
expected to be an effective deterrent to 
high-ranking officers, some of whom 
receive top positions with defense firms. 

Officers with less than eight years 


Controlling interest of about 60% 
of Britain's Eagle group of air transport 
companies is to be acquired, following 
an agreement in principle, by Cunard 
Steamship Co.. Ltd. BOAC simul- 
taneously announced it is exploring with 
Cunard ways and means in which the 
two groups might collaborate. 

Wcstinghouse Electric Corp. an- 
nounced last week that it is withdrawing 
from the jet engine business and plans 
to return to the Navy the Kansas City. 
Mo., facilities that house the firm's 
Aviation Gas Turbine Division. West- 
inghouse shares the Navv-owned Kansas 
City facilities with Bendix Coip.. which 
occupies approximately one-third of the 
floor space, and with a regional office 
of the Internal Revenue Service. Bendix 
is considering expanding into at least 
a portion of the plant spaa' now oc- 
cupied by Wcstinghouse. but the Navy 
said late last week that no final decision 
on this has yet been made. 

La Guardia Airport will be provided 
with a second ILS and approach lights 
offshore of the 22 end of instrument 
Runway 4-22. Runway 22 has no ap- 
proach lights now and back course ap- 
proaches. with higher minimums, are 
made with aid of ILS localizer of fully- 
instrumented Runway 4. Relocation of 


active service who have at no time 
served in procurement, maintenance or 
supply are exempted from the two-year- 
ban provision. The committee said it 
did not think such officers could exert 
effective influence with their fonner 

There already are statutes on the 
books providing for loss of retirement 
pay for "selling" to a former service: a 
two-year ban for Army and Air Force 
and a lifetime ban for Navy and Marine 
Corps. In addition to making the two- 
year ban uniform, the armed services 
measure for the first time prohibits a 
former officer of one service from selling 
to another service, as well as to his own 

Defense Department and the commit- 
tee also arc at odds as to what should 
constitute “selling”— and be considered 
an improper activity for former officers. 

Defense Department wants a narrow 
definition that would include signing a 
bid. proposal, or contract: negotiating a 
contract, or contacting an officer or 
Defense Department official in connec- 
tion with contract terms. 

The committee in its report proposes 
an all-inclusive definition under which 
"selling" would include any activity 
from the promotion of an idea or the 
display of a concept to the negotiation 
of contract terms for hardware. 


a ship channel will be necessary and 
project is expected to take three to five 


Bell Aircraft Corp. has an option 
for U.S. manufacturing rights to the 
supersonic ramjet-powered CT-41 and 
subsonic turbojet CT-20 target mis- 
siles developed by Nord Aviation of 

Contract for construction of the glass 
fiber airframe for the Marvel STOL 
aircraft under development for the 
Army bv Mississippi State College (AW 
Nov. 30. p. 59) has been let to the 
Parson’s Corp.. Aircraft Division, of 
Traverse City. Mich. First set of glass 
fiber, camber-changing wings and the 
shroud for the ducted propeller will be 
joined to a metal fuselage and flight 
tested at Mississippi State in August. 

Air Force-Martin Titan was fired 
5.000 mi. last week in its second full 
range test. Data capsule was ejected 
from the prototype Avco Mark IV 
operational nose cone, and the capsule 
was recovered near Ascension Island. 
This was the second Titan launch made 
without static testing the engines at 
Atlantic Missile Range, and it indicates 
there will be no more flight readiness 
firings of the missile at AMR. 
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MATS Equipment Plan Gains Momentum 


Growing support in Congress of fleet modernization 
program may retard airline cargo expansion hopes. 

By Robert H. Cook 

Washington— Military Air Transport Service gained strong congressional 
support last week for an early start on a S2 billion fleet modernization program 
in airlift hearings which airlines fear may seriously retard industry plans for 
expansion of air cargo operations. 

Industry hopes for a greater share of MATS overseas cargo business appar- 
ently were crippled in the wake of military testimony which stressed the 


obsolescence of aircraft currently in 
Reserve Air Fleet before sessions of 
rnittee and the Senate Appropriations 

What the industry had hoped would 
be a logical sounding board on which 
to campaign for additional MATS 
traffic has evolved into a major push to 
grant MATS the highest priority for its 
airlift needs, with the cargo problems of 
scheduled airlines a secondary issue. 

Outcome of the first round of testi- 
mony before the two subcommittees is 
a promise from Sen. A. S. Mike 
Monroney (D.-Okla.) and Rep. L. 
Mendel Rivers (D.-S.C.). chairman of 
the House subcommittee, of maximum 
support for MATS modernization 
needs, with Sen. Monroney promising 
“to do everything humanly possible" to 
give MATS S100 million for moderniza- 
tion rather than the S50 million in- 
cluded in the Fiscal 1961 budget. Rep. 
Rivers said that, while he favors S100 
million a year, he will not ask for any 
specific amount but will request that 
any final modernization sum be tailored 
to the number of off-the-shelf cargo 
aircraft manufacturers can supply in a 

This apparent agreement between 
Rep. Rivers, who has long advocated 
revamping MATS’ obsolete aircraft 
fleet, and Sen. Monroney, who also has 
recognized this need while urging that 
the military “get out of the airline busi- 
ness," is a matter of serious concern to 
many airlines. They fear they may be 
losing the industry's most influential 
spokesmen in Congress. 

Lone Legislation 

At the same time, the industry also 
has lost what may have been its best 
lever on MATS business and the prom- 
ise of future development of an air cargo 
transport acceptable to both the mili- 
tary and commercial carriers by failing 
to support Sen. Monroncv’s guaranteed 
loan legislation for the purchase of 
cargo aircraft (AW Mar. 14, p. 25). 


both the MATS fleet and the Civil 
the House Armed Services Subcom- 
Subcommittee on the Armed Services. 


Rejected by American, Eastern. Pan 
American and the Flying Tiger Line, 
the Monroney bill is now a "dead 
issue,” Monroney said, so that providing 
the nation with adequate airlift for 
cargo is a matter of the “highest prior- 
ity’ which can best be accomplished by 
modernizing the MATS fleet. The bill, 
which would provide the Civil Aero- 
nautics Board with authority to guar- 
antee loans of up to S85 million for 
cargo aircraft, directed all government 
departments to shift more of routine 
government traffic to commercial car- 
riers and required that aircraft selected 
for purchase with the loans meet 
specifications of both the Department 
of Defense and the Federal Aviation 

Exaggerated Need? 

Supporters of the Monroney legisla- 
tion are now concerned that failure of 
the airlines generally to support the bill 
might be interpreted by Congress as an 
indication that the industry as a whole 
may have exaggerated its need for a 
greater share of MATS business and its 
over-all desire for a new all-cargo trans- 

Basic re-equipment needs of MATS, 
described by MATS commander Lt. 
Gen. William B. Tunner, include 50 
"outsize” cargo planes, such as the 
Douglas C-133, 30 of which already 
have been delivered to MATS. 

More immediate modernization of 
the fleet with turbine-powered trans- 
ports could be accomplished, Ccn. 
Tunner said, by ordering 45 Boeing 
KC-135 tankers converted to cargo con- 
figuration for “fast reaction" flights 
(AW Mar. 21, p. 41), along with 49 
cargo versions of the Douglas DC-8, 
Boeing 707 or Convair 600 as an interim 
aircraft, pending the development of a 


turbofan “workhorse” cargo transport 
within five years. The converted tankers, 
powered by Pratt & Whitnev JT3D 
turbofan engines and capable of landing 
on runways of 6,000-to-7,000 ft., could 
be delivered to MATS within 12-15 
months if the funds are provided in the 
Fiscal 1961 budget, Gen. Tunner 
estimated. 

A total of 242 of the specially-de- 
signed “workhorse” aircraft will be 
needed to meet specific Air Force 
operational requirements calling for a 
turbofan or turbojet-powered aircraft 
with a speed of at least 440 kt. and 
cargo/ range capabilities of 40,000 lb. at 
4.000 naut. mi. and 20,000 lb. at a range 
of 5,500 mi., Gen. Tunner said. 
Delivery Time 

Boeing Airplane Co. supported Tun- 
ner’s estimate of delivery time on the 
KC-135 "fast reaction” aircraft with a 
60-70,000 lb. payload and estimated 
that conversion costs would run about 
SI. 5 million per airplane. Speculation 
that MATS' orders might interfere with 
Strategic Air Command orders for the 
tankers also was discounted by the 
company, which said it is now produc- 
ing aircraft at the rate of seven per 
month and could easily double its pro- 
duction rate to accommodate both the 
SAC and MATS orders. 

The manufacturer also has offered 
MATS an interim cargo version of the 
Boeing 707, a 735 version powered 
with turbofan engines, as an off-the-shelf 
item. The aircraft would have a cargo 
capacity of 100,000 lb. and could be 
designed in either a swing-tail, rear or 
side-loading configuration. A more re- 
cent Boeing proposal would include a 
truckbed height loading feature. 

MATS testimony also has succeeded 
in touching off a flurry of new proposals 
for both interim and workhorse air- 
craft. 

Swept Wing Plan 

Lockheed Aircraft Co. has presented 
plans for a swept wing, turbofan ver- 
sion of the Super Hercules designated 
the GL 207-42 designed to meet 
MATS' specific operational require- 
ments. Essentially, the new design is a 
280 in. stretchout of the C-l 30B cargo 
transport and includes truckbed height 
flooring. Estimated price for the Lock- 
heed transport was set at S4.9 million 
if it was ordered in quantity. 

Convair Division of General Dynam- 
ics Corp. also is prepared to submit a 
basically new design for MATS vvork- 
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horse designated the Convair 105. The 
swept wing aircraft is about the size of 
the Model 600 transport and would be 
powered by four Pratt & Whitney or 
General Electric turbofan engines. It 
would include low bed loading and 
would exceed the specific operational 
requirements set forth by the military, 
the company said. 

Douglas Aircraft Co. previously sub- 
mitted designs for a cargo version of 
the DC-8 in a swing-tail conversion with 
J75 povverplants and recently offered 
MATS a second version with a stretched 
fuselage powered by Pratt & Whitney 
J57 turbofan engines. The later design 
also incorporates a complete cargo han- 
dling system involving computers and 
conveyors. Delivery time on the first 
model was estimated by the manufac- 
turer at between 20 and 24 months. 
Designs Discussed 

While final selection of the MATS 
aircraft may later be influenced by tes- 
timony from government agencies and 
airlines, Gen. Tunner and Sen. Mon- 
roney both succeeded in verbally sifting 
the proposed designs. 

Criticizing MATS' present high oper- 
ational cost cargo transports as con- 
taining a "lot of built-in headwind" so 
that “no commercial operator in his 
right mind" could afford to operate 
them. Sen. Monroney later told Avia- 
tion Week he doesn’t agree with Tun- 
ncr’s suggestion of ordering KC-135 
cargo conversions because they would 
be too costly for a five-vear-old-plane. 

Sen. Monronev feels “beefed up" 
cargo versions of the present Boeing 
707. Douglas DC-8 or Convair 600 
might be a better choice, even though 
they lack manv of the requirements 
sought by MATS, while the turboprop 
Lockheed Super Hercules is one of the 
only off-the-shelf aircraft available to 
meet MATS needs. 

Gen. Tunner conceded that either 
the Canadair CL-44D swingtail cargo 
transport or the Super Hercules could 
satisfy MATS specifications for both 
speed and capacity as a “fast reaction” 
aircraft, with the main problem being 
one of delivery time and cost as com- 
pared with KC-135 conversions. 

Beyond the matter of flight hard- 
ware, MATS told the subcommittees it 
is seeking legislation to place all man- 
agement, ground maintenance and flight 
crew members of the Civil Reserve Air 
Fleet under its command in time of 
emergency. MATS said it wants to re- 
tain the present methods of bidding 
contracts with the airlines and can 
expect to offer the carriers more busi- 
ness only when the airlines are equipped 
with transports capable of carrying out 
its long-range missions. 

Airline reaction to the MATS pre- 
sentation has been a mixture of be- 
wilderment and anger tempered with 


some optimism, since the White 
House, Department of Commerce and 
Defense Department have clearly 
spelled out the need for more MATS 
traffic to be handled by the industry. 

Government agencies, including the 
Federal Aviation Agency and the Civil 
Aeronautics Board, and the airline in- 
dustry are scheduled to appear before 
the Senate and House subcommittees in 
the MATS airlift hearings w'hile the 
Air Force is expected to submit a re- 
port to the Department of Defense on 
recommendations to implement the 
MATS program approved by President 
Eisenhower (AW Feb. 15, p. 36). 

The carriers take issue with MATS 
contentions that it needs a fleet of 337 
modern aircraft operating at a five-hour 
daily utilization rate, primarily to meet 
its training needs for any “hard-core” 
operations it might be called upon to 
undertake in support of an initial Stra- 
tegic Air Command wartime mission. 
Contending that MATS is ignoring 
both White House and Defense De- 
partment directives that it cut back its 
commercial type airlift, the airlines say 
that, w'hile MATS has definite respon- 
sibilities requiring extensive training and 
equipment, it is attempting to justify 
its total air fleet needs by saying that 
all of the flight equipment is needed 
for emergency purposes. 

Grand Slam 

Recent staging of the MATS airlift 
of 21,000 troops to Puerto Rico in the 
Grand Slam experiment was considered 
by many airlines as an intentional pro- 
motion designed to demonstrate MATS 
logistics problems and thus gain con- 
gressional support for modern flight 
equipment. 

Results of the test drew mixed reac- 
tions. Lt. Gen. Mark E. Bradley, |r.. 
USAF deputy chief of staff-materiel 
told the Senate subcommittee that the 
experiment was “very successful" and 
a “very fine tribute" to MATS. Sen. 
Stuart Symington (D.-Mo.) termed the 
exercise a definite demonstration of the 
“great deficiency of airlift which will be 
required to fight the type of war which 
is highly more probable than the proba- 
bility of a nuclear conflagration." 

MATS insistence on retaining its 
present method of awarding contracts 
to the low bidder also has drawn the 
fire of the airlines, which point out that 
it too often results in heavy financial 
losses and instability among carriers 
that arc tempted to enter bids too low 
to cover their expenses. The recent De- 
partment of Commerce transportation 
study (AW Mar. 21, p. 42) also called 
for a change in military bidding practice 
on airlift contracts, they point out. 

Sen. Monroney backs this airline 
stand, as docs Rep. Rivers. Monroney 
scores the MATS bidding process as a 
“type of rotating bankruptcy” in which 


the military sends bid invitations to a 
legion of carriers, many of which own 
no aircraft but use leased transports. 
He is pressing for an agreement which 
will permit the award of contracts on 
a common carriage rate basis set by the 
Civil Aeronautics Board. 

Such a policy was proposed to USAF 
several months ago bv Northwest, Pan 
American, TWA and Seaboard & West- 
ern Airlines and is understood to be 
awaiting a final report of the Reed 
Committee, now studying changes in 
MATS policy for the Air Force. The 
committee was created to advise on the 
best methods of implementing the 
policy guidelines approved by the Presi- 
dent in the recent report, “The Role of 
MATS in Peace and War." 

Contract Bidding 

Rep. Rivers also supports Monroney’s 
views on contract bidding and adds that 
he favors passage of a bill that would 
favor contracts Tasting five years to per- 
mit the airlines to amortize the cost of 
new cargo transports. 

National Airlines made a move in 
this direction last week when it offered 
to purchase five Lockheed C-130B 
freighters at a cost of S14 million if the 
Air Materiel Command awarded it a 
coast-to-coast Logair contract for a pe- 
riod of one year with a guaranteed five 
year renewal. The airline noted that it 
had w'orked out the details with Lock- 
heed officials and made the offer in 
answer to the government's need for 
expanded military air cargo service. 

In further action affecting contract 
awards to the airlines, Sen. Vance 
Hartke (D.-Ind) has introduced a bill 
that w'ould permit the awarding of 
MATS contracts only to certificated air 
carriers included in the Federal Aviation 
Act and regulated by the Civil Aero- 
nautics Board. The CAB-supported bill 
is aimed primarily at Part 45 operators 
subject only to BAA safety performance 
requirements. Board members contend 
that freedom of these carriers from 
regulatory powers under which certifi- 
cated carriers must operate gives them 
a decided competitive advantage allow 
ing them to offer lower rates. 

Mohawk Suspends 
Service Over Strike 

Utica, N. Y.— Mohawk Airlines’ oper- 
ations were still shut down last week 
following a brief strike by its 63 
stewardesses. The airline’s manage- 
ment suspended all service Mar. 18 
after pilots refused to cross the 
stewardess picket lines. 

As of last Wednesday. Mohawk's 
management was holding to its position 
that no negotiations or mediation meet- 
ings would be held until an agreement 
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Intensive Electra Test Program Planned 


By L. L. Doty 

Washington— Series of intensive flight 
and static test programs on the Lock- 
heed Electra turboprop transport was 
begun last week, with the strong possi- 
bility that new performance restrictions 
will be placed on the aircraft by the 
Federal Aviation Agency. 

The wide-scale test program, to be 
conducted by FAA, Northwest Airlines, 
Lockheed Aircraft Corp. and National 
Aeronautics and Space Administration, 
followed an FAA order limiting cruising 
speeds on the Electra. The order, im- 
posed 72 hr. after the crash of a North- 
west Electra near Tell City, Ind., was 
issued because of a marked similarity 
between the circumstances of that acci- 
dent and the still unsolved midair dis- 
integration of a Braniff Airways’ Electra 
near Buffalo, Tex. on Sept.' 29 (AW 
Oct. 5, p. 28). 

Steps being taken include: 

• Northwest Airlines has taken back 
three Boeing 377 Stratocruisers origi- 
nally traded to Lockheed for its fleet 
of Electras. A Northwest Electra, with 
approximately the same flight time as 
the stricken aircraft, has been sent to 
Lockheed for thorough structural analy- 
sis. The Stratocruisers will be used to 
fill schedule gaps expected to result 
from Northwest’s new accelerated in- 
spection, maintenance and overhaul pro- 
cedures on the Electra, plus the loss of 
the Tell City aircraft and the one sent 
to Lockheed. 

• New performance restrictions on top 
of the cruising speed limitations can be 
expected. Representatives of seven air- 
lines operating Electras met last week 
with FAA Administrator E. R. Qucsada 
and Lockheed officials in analytical dis- 
cussions of the airplane. The next dav, 
Qucsada met with Lockheed officials 
behind closed doors to determine what 
action should be taken. 

• Lockheed will conduct a re-evaluation 
program on all theoretical data on the 
aircraft. NASA will undertake struc- 
tural studies, and FAA will direct ex- 
tensive flight and static tests to give 
the Electra one of the most detailed 
shakedown analyses undergone by any 

No overt move had been made as of 
late last week to ground the Electra, but 
it was conceded that such drastic action 
could occur if the results of the Civil 
Aeronautics Board investigations of the 
two accidents appear to warrant such 

The speed restriction was set in 
Mar. 20 telegrams sent by Qucsada to 
the presidents of airlines operating Elec- 
tras in the U.S. effective immediately 
upon receipt of the telegram. It estab- 
lished a 275 kt. calibrated airspeed, or 


Mach .55, as the maximum normal 
operating speed. Former normal oper- 
ating speed was 324 kt. 

During the week, the speed limit 
was having only a slight effect upon 
airline operations, and there were no 
immediate plans by the seven domestic 
operators of Electra fleets to undertake 
major schedule revisions as a result of 
the order. Most carriers said the lower 
speeds would add about five minutes to 
each hour of flight, although North- 
west estimated that no more than two 
minutes would be added to each hour 
of scheduled operations. 

American said that its flight sched- 
ules would remain in effect without 
change. Western admitted that the 
speed restrictions would add about 17 
min. to its Los Angeles-Minneapolis/St. 
Paul schedules but added that the addi- 
tional change of speeds would have no 
noticeable effect upon shorter-haul 
routes such as Los Angeles-San Fran- 

Carriers operating the Electra on 
domestic routes are American, Braniff, 
Eastern, National, Northwest, Western 
and Pacific Southwest, a California 
intra-state operator. The rule on speeds 
does not apply to foreign carriers operat- 
ing the Electra. 

The speed order was instituted on 
suspicion that a structual failure near 
the wing root due to clear air turbu- 
lence mav have been the cause of the 
two accidents. The lower speed would 
lessen the effect of such turbulence on 
the structure of the Electra’s wings, an 
FAA spokesman said. 

Meanwhile, Civil Aeronautics Board 
investigators at the scene of the acci- 

to the cause of either the Northwest 
or Braniff accidents, although early 
investigation of the Northwest crasfi 
pointed-up some close similarities be- 
tween the two. Both planes disinte- 
grated in the air and both planes appar- 


ently lost wings prior to the midair 
breakup. 

There were these differences, how- 
ever. The Northwest fuselage plunged 
in a dive at such speed and with such 
a ground impact that it gouged out a 
crater in the earth approximately 25 ft. 
in diameter and 40 ft. deep where it 
exploded and burned for several days. 

The Braniff fuselage, however, fol- 
lowed a flight trajectory after losing its 
wings that caused it to scatter com- 
ponents and parts along its proposed 
flight path. Pieces of the plane were 
found as far as 1 3,900 ft. from the site 
of the main wreckage. 

Both wings of the Braniff plane 
failed in-flight, although the left wing 
apparently was the first to fail. It broke 
at the inboard third of the No. 2 tank 
whereas the right wing failed just in- 
board of the No. 4 nacelle. On the 
Northwest plane, the right wing failed 
between the fuselage and the inboard 
nacelle. Most of the left wing remained 
intact. There was evidence of fire on 
the left wing inboard portion of the 
Braniff plane. There was some burning 
of the wing of the other plane at the 
break point. 

CAB investigators agree that the clue 
to the cause of the Northwest accident 
probably lies in the study of the wing 
root in the fuselage now deeply em- 
bedded in soggy earth. In addition to 
the physical difficulties involved in 
reaching this area of the airplane for 
study, Indiana state health authorities 
last week were threatening to seal the 
crater for health protection of the sur- 
rounding area even before the investiga- 
tion was completed. 

Unless this section of the fuselage 
can be reached. Board investigators feel 
that chances are strong that the North- 
west accident mav go unsolved. And, 
even if it is reached, possibilities are 
slim that enough of the section can be 
recovered to complete a partial mockup 


1959 Electra Performance Record 
On Domestic Trunklines 


Offered Miles Issued 
(000) Operated (Gal.) 
Operated (000) 


i. 24, 1' 


656,566 516,293 23,772,954 10,189,950 


21, 1959 1,633,253 919,182 
Apr. 26, 1959 229,943 128.719 

June 15, 1959 157,616 89,031 

Sept. 8, 1959 127,483 87,647 

Aug. 1, 1959 118,282 88,517 


9.708,535 

4,060,927 

4,265,447 


25,187,733 
3.278,316 6:47 
5,571,072 8:55 
2,017,491 6:55 
1,974,263 7:49 
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of the fuselage of the airplane. 

In the Braniff accident, CAB in- 
vestigators recognized that a mockup 
of certain airframe areas was essential 
to the investigation and, consequently, 
most of the aircraft structure was ship- 
ped to a warehouse m Dallas for the 
mockup studies. Such parts as wiring 
bundles, interior furnishing and trim 
were buried at the scene. 

Parts were recovered by searching the 
area with troops from Ft. Hood, Tex., 
in a line patrol over the land where 
parts and components fell. 

Facts Outlined 

Here are the facts the Civil Aero- 
nautics Board investigation of the 
Braniff accident has produced thus far: 

• Aircraft broke up in flight, distribut- 
ing components approximately along its 
flight path. 

• One part, a piece of tubing from the 
left hydraulic heat exchanger, was 
found 13,900 ft. upstream from the 
main wreckage. Proceeding from the 
tubing to the site of the main wreckage, 
these major components were found: 
No. 1 propeller and gear box, left wing, 
No. 4 pou'crplant, left outboard stabi- 
lizer, right outboard stabilizer and right 
outboard wing. Main wreckage con- 
sisted of fuselage, tail, inboard right 
wing and No. 3 powcrplant. 

• Two impact craters and the wide dis- 
tribution of fuselage panels at the main 
site indicated an in-flight breakup of 
the fuselage, although this apparently 
occurred at a very low altitude. Com- 
plete demolition at the two craters gave 
evidence of heavy impact forces, there- 
fore high speed. 


• In-flight fire was confined to the ex- 
treme inboard portion of the left wing, 
causing heat damage to windows on 
the left side rear of the trailing edge 
and smoking the left rear fuselage. 

• No. 2 fuel tank showed no indications 
of internal pressure or explosion, and 
the planking fragments were burned or 
smoked in a random pattern. 

• Left inboard leading edge, the lower 
planking and rear spar showed that the 
left wing failed at the inboard third 
of the No. 2 tank in upward bending 
and nose-up torsion. The relatively small 
fragments of the upper planking in- 
dicated a strong probability that the 
left wing failed during a high positive 

• Right wing failed in flight just in- 
board of the No. 4 nacelle in a combi- 
nation of nose-down torsion and drag 
loads. Other right wing damage was 
confined to ground impact. 

• Left stabilizer leading edge area was 
seriously damaged by wing plank ma- 
terial prior to stabilizer failure. 

• Right stabilizer failed as a result of 
a heavy object passing through the 
front spar and the box ribs. 

• Vertical rudder and tail cone were 
subjected to no in-flight damage, with 
the exception of light impact marks on 
the fin leading edge. 

• Only ground fires occurred at the left 
wing and the No. 4 powerplant sites. 

Meanwhile, the Navy is maintaining 
close liaison with the FAA in its in- 
vestigation of the Electra crashes, ac- 
cording to Vice Adm. Robert Pirie, 
deputy chief of naval operations for air. 
The P3V, a military adaptation of the 
Electra for anti-submarine patrol duty, 


and Pirie has said that the resufts of 
the FAA investigation will determine 
w'hether the Navy will "beef-up or 
terminate” the P3V program. 

The Navy called for heavier structural 
material and thicker sections in the 
P3Vs, but the Navy emphasized that 
strengthening of the aircraft was under- 
taken only because of the additional 
stress the aircraft arc subjected to in 
military maneuvers. 

The Lockheed Electra has undergone 
some difficult shakedown problems 
since it was first introduced into 
scheduled service bv Eastern Air Lines 
Jan. 12, 1959 (AW Jan. 19, 1959, p. 
38). 

During the spring, excessive vibra- 
tion resulted in a modification calling 
for a change in the engine thrustlinc 
from its former position of one de- 
gree nose down below the fuselage ref- 
erence line to a tilt-up position of two 
degrees above (AW May 4. p. 47). 

During the summer. Eastern experi- 
enced wing skin cracks on seven Elec- 
tras and Western on one Electra. It was 
determined that the cracks were caused 
by tension loads in the skin resulting 
from vertical loads on the landing gear 
being transmitted to the wing skin. Skin 
cracks on a Lockheed test Electra re- 
sulted from an excessively hard landing 
which was caused by the throttle be- 
ing inadvertently moved into the Beta 
range while the airplane was still air- 
borne and making a maximum rate of 
descent landing. 

Skin cracks were eliminated through 
the installation of a chord-wise reinforc- 
ing strap approximately 4 in. wide and 
42 in. long over the rib fore and aft 
of the point where the cracks occur. 
There have been no reports of skin 


Braniff Files Suit 
Against Curtiss-W right 

New York— Braniff Airways last week 
filed a $3,750,000 negligence suit 
against Curtiss- Wright in a federal dis- 
trict court here on charges that the 
manufacturer had failed to use reason- 
able care in the design and selection of 
material in an engine powering a 
Douglas DC-7 which crashed near the 
Miami airport on Mar. 25, 1958 (AW 
Jan. 26, 1959, p. 40). 

Braniff charged that, before the 
crash, the plane’s No. 3 engine caught 
fire because of this negligence. The suit 
contends that, prior to the crash, 
Curtiss-Wright "had become aware of 
certain defects in the manufacture, de- 
sign and construction of engines of the 
same type as No. 3, but negligently 
failed to notify Braniff of such defects 
and as a result, these defects con- 
tributed to the crash.” 


AVIATION WEEK, 


28, 1960 


PH 



New Pratt & Whitney Aircraft JT12 jet engine is built around proven design concepts 
for high thrust to weight ratio, ruggedness, reliability and low maintenance. 

The JT12 delivers heavyweight thrust in comparison to the light weight of the 
engine itself. At maximum cruising speed the thrust specific fuel consumption is 
only .890. A new jet engine designed on a proven principle, the JT12 is an 
axial-flow, medium-pressure-ratio turbojet. Behind the JT12 stands all the research, 
manufacturing and testing facilities that produced the renowned Pratt & Whitney 
Aircraft J-57 and J-75 designs-the new standards of aircraft engine reliability in 
commercial jet transportation. Because of the sound basic design of the JT12 and its 
relatively simple construction, it's an outstandingly reliable and easily maintained engine. 
The JT12 now powers such aircraft as the Lockheed JetStar transport, the North 
American Sabreliner and the Canadair CL-41 military trainers, and two U. S. Army 
drones. Today, the JT12 is establishing new flight performance records of its own. 
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Dallas-Ft. Worth Airline Pilots 
Criticize Love Field Facilities 


Dallas, Tex.— Members of Airline 
Pilots Assn, councils operating in the 
Dallas-Ft. Worth area last week sup- 
ported a letter signed by “900 ALPA 
pilots residing in the Dallas-Ft. Worth 
area" who strongly criticized approach 
and landing facilities at Love Field. 

Main target of attack in the letter 
was lack of a "Configuration A" center- 
line approach lighting system (see p. 
108) on Love Field's 7,‘750-ft. instru- 
ment runway. Pilots termed as “ridicu- 
lous" the fact that "today at Love Field 
wc arc still operating with the anti- 
quated left row approach lights. 2,700 
ft. in length," and term as "fortunate” 
that they have as an all-weather alter- 
native Amon Carter Field, midway be- 
tween Dallas and Ft. Worth. 

According to airline pilots. Dallas 
aviation officials responding to queries 
about the letter have been intimating 
that it did not represent a majority 
opinion of ALPA membership in this 

In rebuttal, members of councils 
representing airlines operating in this 
area quickly approved resolutions indi- 
cating that views expressed in the let- 
ter were backed by rank and file opinion. 

A survey of pilots in the area also 
indicated that they plan to keep the 
issue alive. The letter also was sent to 
FAA Administrator Ehvood P. Quesada, 
Sens. A. S. (Mike) Monronev and Lyn- 
don Johnson, and L. C. Elliott. FAA 
regional administrator, ALPA President 
C. N. Sayen and other parties. 

Safety Improvement 

The airline pilots’ letter notes that 
they do not consider Love Field as un- 
safe. but that operational safety could 
be greatly improved. It points out that 
airline pilots, aware of Love Field’s fa- 
cilities, simply proceed to an alternate 
field, usually Amon Carter, when ceil- 
ing and visibility conditions go below 
the minimums allowed by the "anti- 
quated approach light facilities.” 

American Airlines has a 300-ft. and 
three-quarter-mile companv minimum 
for the Boeing 707 jet transport on 
straight-in approach to Amon Carter, 
a 400-ft. and one-mile minimum for 
Love Field. Amon Carter’s instrument 
runway contains a standard centerline 
high intensity system with stroboscopic 
flashing lights and paint markings for 
runway visual range permitting landings 
with 2,600-ft. forward visibility, with no 
requirement on cloud height above the 
ground. 

So far, since the start of the 707 serv- 
ice into Dallas last summer, approxi- 
mately a dozen landings have been made 


into Amon Carter instead of the original 
destination. Love Field, in addition to 
several diversions to El Paso or Tulsa, 
Okla.. when Love and/or Amon Carter 
air fields were considered below mini- 

Anothcr main contention of pilots is 
that they have been unsuccessful in es- 
tablishing a pattern of discussing what 
they call “mutual problems" in airport 
operations and future planning, point- 
ing out that they have not been ap- 
proached or asked what they consider 
adequate minimum requirements. Dal- 
las aviation officials queried apparently 
feel that these problems are properly 
handled only with airline airport engi- 
neers and qualified Federal Aviation 
Agency personnel. 

Airport Relations 

Pilots note that they enjoy consider- 
ably more favorable relations with the 
manager of Amon Carter Field and 
quote a letter written them in 1953 
which asked advice directly any time 
they saw anything on that field which 
they felt could stand correction to im- 
prove safety conditions. The letter 
pointed out that pilots "arc better 
qualified than anyone else that I know 
to keep us advised on what should be 
done to make your landings and take- 
offs better and safer." 

Dallas aviation officials noted that 
they will ask the FAA to approve a 
plan for a so-called “short system” of 
centerline lighting, which envisages re- 
placing the current 2,700-ft. left row 
approach lights. This would fall some 
300 ft. short of a standard "Configura- 
tion A," but Dallas officials point out 
that the standard configuration would 
require condemning some dwellings in 
line with the current lighting system 
and say that they are reluctant to exer- 
cise the right of eminent domain to 
oust the property owners until all 
avenues of solving the problem have 
been ascertained. 

Indications are that obtaining ap- 
proval for such a non-standard system 
would be dim; the airport has been 
turned down previously on such a plan. 
Also, pilots here oppose any deviation 
from the standard concept. 

Shorter Runway 

Pilots also arc critical of the fact that 
Love Field’s instrument runway is some 
800 ft. shorter than Amon Carter’s and 
point out that a new parallel runway, 
approximately 8,000 ft. long, planned 
for installation at Love Field next sum- 
mer, also falls short of the standard 
minimum length. “We beg of you. 


however, to bring the existing instru- 
ment runway up to minimum national 
standards, before building another run- 
way that will also not meet the require- 
ments for all modern facilities,” the 
pilots' letter states. 

Not Critical Factor 

In rebuttal, Dallas officials contend 
that experience indicates that the 
length of the instrument runway has 
not been a critical factor on the com- 
paratively short-haul Dallas-New York, 
Dallas-Chicago and Dallas-Los Angeles 
and San Francisco jet services because 
the airplanes arc operating considerably 
below takeoff weights required for the 
longer New York-West Coast and trans- 
atlantic flights. They also feel that tech- 
nical improvements, such as additional 
power slated for American’s fleet of 
707s and advent of the lighter Boeing 
720, will make runway extensions un- 
necessary. 

That this docs not match up with 
FAA thinking is indicated in that 
agency’s recent refusal to approve a 
S2.8 million grant to Love Field for 
construction of the parallel runway. 
Among the reasons arc that the agency 
felt that its length did not meet its 
requirements on the ultimate indicated 
need for this location. Local Dallas 
supporters claim that they will, if neces- 
sary. proceed with building the new 
runway with money raised by revenue 
bonds supported entirely by airport 
income. 

TAI Will Lease DC-8s 
For New Pacific Routes 

Paris— TAI, privately-owned French 
airline, will lease two Douglas DC-8 tur- 
bojet transports from another private 
French carrier, UAT, to begin jet serv- 
ice between Paris and New Caledonia in 
Julv. 

TAI is receiving the first of three 
DC-8s it has on order in June, with the 
balance scheduled for delivery in May, 
1961. However, TAI is renting tlie 
UAT DC-8s so that it can begin sendee 
on its newly awarded route through 
Sydney to New Caledonia from Paris 
(AW Mar. 7, p. 344) as soon as possi- 
ble. 

The jet sendee will be extended to 
Tahiti, Honolulu and Los Angeles from 
New Caledonia when the Tahiti airport 
is completed, probably sometime this 
fall. 

In the meantime, DC-7s will sen’e 
the New Caledonia-Los Angeles seg- 
ment of the route. 

UAT reportedly has decided the 
DC-8 does not fit its Franco-African 
route pattern but, beyond the TAI 
rental agreement, it has made no an- 
nouncement as to the disposition of 
the two aircraft. 
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Lufthansa Gains Despite 1959 Deficit 

By Edith Walford 


LUFTHANSA German Airlines’ pilot training school at Bremen has a fleet of nine de Havil- 
land Chipmunk trainers in addition to two twin-engine Beech Bonanzas and three Saab 
Safirs. Current enrollment is 120 pilot students. 


Cologne— Lufthansa German Airlines, 
faced with its biggest deficit since its 
postwar comeback, is looking to its 
recently inaugurated Boeing 707-420 
jet service on the North Atlantic as a 
major move toward financial recovery. 

Despite its 1959 loss, which is ex- 
pected to total about SI 0 million, Luf- 
thansa's operation last year showed 
across-the-board improvements (see 
p. 47). In addition, the airline is close 
to solving the major problems which 
Lufthansa officials believe were the chief 
causes of the large deficit. These are: 

• Traffic diverted by the attraction of 
jet service operated by competitors. 

• Unfavorable cabotage position with 
respect to foreign carriers, particularly 
Scandinavian Airlines System (SAS). 

• Fare cuts by Panair do Brasil and 
Aerolineas Argentinas on Europe-South 
America routes. 

• Ten-year lead of its competitors on 
most major routes. 

The price-cut war on the South At- 
lantic was settled last year through the 
ratification of an agreement between 
the two South American carriers and 
members of the International Air Trans- 
port Assn, and Lufthansa began Boeing 
707 service earlier this month. Al- 
though negotiations between Lufthansa 
and SAS on cabotage broke off in dead- 
lock earlier this month, the German 
carrier is still hopeful of improving its 
cabotage position with respect to SAS. 

The company was able to cover S5% 
of the previous year’s loss amounting to 
32 million DM (about S8 million) out 
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of earnings, compared with only 54% 
of the 1955 deficit, the first full year 
of the company’s postwar activities. 
But the 1959 deficit, the highest since 
Lufthansa’s re-establishment in May- 
June, 1954, will have to be met in the 
form of special grants by the West 
German government, which controls 
87% of tire company’s capital. Only 
the remaining 13% will be borne by 
private shareholders. 

• Burden of maintaining personnel and 
equipment in nine large German air- 
ports to which a tenth in West Berlin, 
for which plans arc under way, may 
soon be added. The company argues 
that it would be in a better competitive 
position if Germany’s air traffic source 
could be confined to at least one or 
two airports. 

Lufthansa points particularly to the 
severe competition it is suffering on its 
own national network from KLM and 
Swissair, but especially from SAS. Fig- 
ures recently published in Hamburg 
show that the Scandinavian airline ac- 
counts for 50% of all scheduled inter- 
national flights, and all other foreign 
airlines for another 380 sen-ices, through 
Germany. For example, KLM has been 
able to increase its flight frequencies to 
or through Germany from 66 in the 
summer of 1955 to 90 last summer; 
Swissair during the same period from 59 
to 66 and Sabena from 57 to 71. 

First Agreement 

The first agreement between the 
governments of both countries was 
signed in January 1957. At that time 
it was based on completely unrealistic 
and unrelated considerations, Lufthansa 
says, such as the high volume of goods 
exported from Germany to Scandinavia 
compared with a much smaller quota 
vice versa. The then still young and 
struggling re-established German air- 
line had little say in the agreement 
finally signed and had to submit to 
political and commercial pressure. 

This first postwar agreement be- 
tween West Germany and Scandinavia 
is due to expire on Mar. 31 this year. 
The entire situation is now under re- 
view with special emphasis on the fre- 
quency with which Lufthansa may land 
in Scandinavia. Hie new negotiations, 
started last December between Sweden 
and the West German government in 
Bonn, were suspended for a period and 
are now being resumed. 

While Lufthansa is endeavoring to 
solve its severe financial problems, its 
share of total air traffic is steadily im- 
proving. From carrying 4.6% in 1958 
of total passengers carried by all air- 
lines. it increased its share to 5% in 
1959. With 68,000 passengers carried 
on scheduled and 3,500 on nonschcd- 
uled flights, Lufthansa now takes second 
place among all non-jet operators on 
the North Atlantic route. 


Recent growth is shown below: 



With the delivery in spring 1959 of 
the last of nine Vickers Viscount 814s 
Lufthansa ordered, the company was 
able to extend its European network 
to Athens, Barcelona, Geneva, Milan, 
Nice and Stockholm. The Viscounts 
were also used on routes to Turkey, 
Lebanon, Syria and Iraq. 

During the peak summer travel 
period, Lufthansa flights to New York 
were stepped up to 16 a week, increas- 
ing seats available on this run by 20% 
compared with the previous year. 

Although some of the Douglas DC-3 
aircraft still in service on short hops 
within Germany were replaced by Con- 
vair Metropolitans during last summer, 
Lufthansa was unable to increase its 
passenger load factor on these runs 
appreciably. 

Major addition to the airline’s route 
structure last winter was the introduc- 
tion on Nov. 1 of two weekly Super-G 
Constellation flights to Romc-Cairo- 
Karachi-Calcutta-Bangkok. This is a 
route which Lufthansa shares and in- 
tends to develop together with its Air 
Union partners, Alitalia and Air France, 
and also with TAI, which has been oper- 
ating flights to South and East Asia. 

Lufthansa's present fleet consists of 
nine Vickers Viscount 814s; seven Lock- 
heed Super Constellation 1049s; four 
Lockheed Super Constellation 1649s; 
nine Convair Metropolitans and three 
Douglas DC-3 freight carriers. 

Two of the four Super Constellation 
1649s are presently being converted 
into cargo carriers at the Lockheed Air- 
craft Service plant in Ontario, Calif. 
Delivery of the first of these is expected 
in June, the second in July this year. 
They will go into service immediately 
on a nonstop run from Frankfurt/Main 
to New York six times weekly both 
ways. Lufthansa introduced its first jet 
scn-ice on the North Atlantic route- 
on Mar. 17. with Boeing 707-420s, 
of which it has five on order. Later 
on, they are also to be used for ex- 
tensions of the airline's long-range net- 
work to other parts of the globe. The 
Boeings will be based at Frankfurt/ 
Main, which at present is the only West 
German airport with runways long 
enough to accommodate the large jets. 

In addition. Lufthansa recently de- 
cided to buy four Boeing 720B trans- 
ports at a cost of about $4.6 million 
each, delivery to begin this spring. 
These aircraft arc to be employed on 
the airline’s South American and Far 
Eastern routes. The price will prob- 


ably only partly be written off and the 
remainder met out of credits from U. S. 
banks. German government approval 
for the proposed financing of the proj- 
ect was granted in principle last month, 
but details have to be worked out. 

Lufthansa also plans to extend its net- 
work this year to San Francisco, and 
probably from the already existing Far 
Eastern route to Bangkok-Hong Kong- 
Tokyo, but final dates for inauguration 
of extensions have not been fixed. 

The company is waiting for the Air 
Union partnership to come into full 
operation. This should automatically 
eliminate many of the disadvantages it 
has lately suffered in competition with 
some of its future Air Union partners. 
Major advantages expected by Luft- 
hansa from this pooling of interests are: 

• Reduction of over-all costs. 

• Coordination of flight schedules. 

• Common sales organization. 

• Simplification and standardization of 
air fleets. 

On Jan. 1, 1960, Lufthansa’s total 
staff numbered 7,500: pilots, flight en- 
gineers, radio operators, navigators and 
air hostesses together numbered 742. 

CAB Investigating 
Fares to Puerto Rico 

Washington-The Civil Aeronautics 
Board has ordered an investigation of 
fare increases between New York and 
San Juan. 

Pan American World Airways and 
Trans Caribbean Airways hare filed 
proposals with the Board to increase 
New York-San Juan thrift fares from 
S45 to $52.50 and cancel reduced mid- 
week round trip fares on 17 day excur- 
sion tickets. Eastern Air Lines filed a 
proposal for cancellation of the reduced 
round trip excursion ticket. Pan Amer- 
ican also filed proposed surcharges of $5 
on turbojet flights from Miami to San 
Juan and $8 on New York-San Juan 
jet flights. 

Commonwealth of Puerto Rico filed 
a complaint with the Board, charging 
the increased fares, reduced rate can- 
cellations and jet surcharges would "un- 
dermine the Board's regulatory powers” 
because of the pending Puerto Rico 
Fare Investigation since the lawfulness 
of all New York-San Juan fares would 
depend on the decisions in that investi- 
gation. The Puerto Rican government 
also said the increases would be unrea- 
sonably high and urged the Board to 
preserve the status quo. 

In its order of investigation, CAB 
suspended the proposed increases and 
reduced-rate cancellations until June 
12 and prohibited changes in the fare 
structure on New York-San Juan routes 
before then. Pan American jet sur- 
charges were not included in the sus- 
pension and investigation. 
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...ANOTHER ENGINEERING ADVANCE BY BRISTOL SIDDELEY 



The design philosophy behind the Orpheus family of 
engines was based on two conflicting requirements — 
extremely light weight and exceptional reliability. 
That these requirements were successfully reconciled 
is shown by the fact that the Orpheus has been speci- 
fied in five countries for no fewer than 14 distinct types 
of aircraft, six of which are already flying. The Orpheus 
is undoubtedly the most advanced medium-thrust 
turbojet engine in the world and the latest version, the 
B Or 12. has more than twice the thrust of the original 
Orpheus which first flew in 1955. 

The Bristol Siddeley Oipheus B Or 12, like the earlier 
versions, achieves its outstanding performance through 
basic simplicity of design. Producing 6,810-lb thrust 
dry (8,170-lb thrust with simplified reheat), for a 
weight of 1,100 lb, the B Or 12 has a very high thrust/ 
weight ratio of over 6:1. This is combined with a good 
specific fuel consumption (0.933 lb/lb/hr at maximum 
continuous rpm, sea-level static conditions), very 


compact dimensions (81.4 in from intake flange to 
exhaust flange; 32.4 in diameter), and minimum ser- 
vicing requirements. 

Omnipresent Orpheus. The Orpheus family 
has a far wider range of applications than any other 
aero-engine in its class. The design has been proved by 
a remarkable record of trouble-free operation and 
various Orpheus versions power aircraft ranging from 
trainers and executive transports to research aircraft 
and lightweight strike fighters. The last category in- 
cludes the Fiat G91, NATO’s standard strike fighter, 
powered by the Orpheus 803 (shown above). 

The Orpheus is in production in India and Italy as 
well as Great Britain, and will shortly be built in 
Germany. For further information, please write to : — 
Bristol Aero -Industries Limited, 200 International 
Aviation Building, Montreal 3, Canada. 

Telephone: University 6-547 1. 




BRISTOL SIDDELEY ENGINES LIMITED 




LAKE CENTRAL AIRLINES orders 


ALLISON 


SUPER GONVAIRS 





A 



to bring its passengers 
the fastest scheduled local 
service in America 

Lake Central Airlines starts its second decade of service 
in the Great Lakes-Ohio River Valley area by taking a 
giant step into the jet age— ordering five Allison Prop-Jet 
Super Convairs for delivery starting in late summer. 
Lake Central’s Board of Directors has also taken an 
option on 10 additional Prop-Jet Super Convairs from 
General Motors’ Allison Division — which promises con- 
tinued improvement in passenger service for years to come. 
Allison Prop-Jet Super Convairs are standard 340/440 
aircraft modified to use Allison 501 Prop-Jet Engines 
and Aeroproducts Turbo-Propellers. In addition to 
conversion from piston engine to Prop-Jet power, the 


modification program includes new nacelles and other 
airframe changes, which bring the aircraft up to 
thoroughly modern jet-age standards. The conversion 
work is performed for Allison by PacAero Engineering 
Corp., a subsidiary of Pacific Airmotive Corp., Santa 
Monica, Calif. 

When these 350-m.p.h. airliners enter service, Lake 
Central will offer its passengers the fastest scheduled local 
airline service in America. 

The line’s passengers will travel in planes far quieter, 
more vibration-free and more comfortable than any 
piston-powered airliners serving any other local carrier. 
And they’ll ride in fully pressurized, completely air- 
conditioned 52-passenger aircraft that will get them to 
their local destinations far sooner, far more rested and 
relaxed than ever before. 

An airline is as good as its service to passengers — and 
Lake Central is making certain its service is the best. 


LUSON PPOP-UET POWER 


GM 


so 


Passengers Enplaned in Latin America 
By U. S. Flag Carriers in 1959 
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AIRLINE OBSERVER 

► American Airlines lias abandoned hopes for short field modification on its 
current generation Convair 600 jet transports, first of which is scheduled for 
delivery early next year. The airline, while expecting the 600 to more than 
meet performance guarantees, had sought further improvements through 
such possible devices as boundary layer control (AW Jan. 25, p. 41). The jet 
probably would operate out of such airports as La Guardia Field and Ameri- 
can had hoped for a greater margin in stalling speed and short field airport 
characteristics. However, the modifications appear impracticable at this stage 
of development of the airplane, which is expected to fly this spring. 

► Proposed plan to place air traffic controllers under a number of military- 
type regulations is making no headway. Federal Aviation Agency was 
under congressional instructions to submit a proposed plan to Congress 
by Jan. 1 but was unable to meet the deadline and requested a postpone- 
ment which was granted. Purpose of the proposal was to permit closer 
integration of civil and military air traffic control activities and to ensure 
a strong and experienced cadre of controllers in the event of a national 
emergency. Original plan, which for example, would subject controllers 
to overseas assignment and require six months notice prior to resignation, 
has been watered down substantially but still faces a number of legal 
hurdles. Even the constitutionality of the plan has been challenged. 

► Trunkline available scat miles declined from 4.04 billion in January to 
5.79 billion in February. However, the February total represented a 14.4% 
increase over the 5.51 billion available seat miles generated by the trunk- 
lines during February of 1959. 

► Aeroflot has finally begun nonstop proving flights between Moscow and 
Khabarovsk with four-turboprop Tu-114s. Russia’s Tu-114s. which were 
originally slated to go into scheduled sendee last fall, are now scheduled for 
regular trans-Siberian sendee this spring. 

► Pilot’s role in future supersonic jet transports may become that of a 
supervisor or monitor rather than a direct controller of vehicle's flight path 
and powcrplant, with greatly increased use of avionics to perform routine 
functions automatically, FAA Administrator E. R. Qucsada told a recent 
meeting of the Electronic Industries Assn. Although such automaticity 
will come in stages, the entire flight from takeoff to landing may ultimately 
be controlled automatically, Qucsada predicted. This will challenge the 
industry to provide extremely reliable avionic equipment, he added. 

► Airline bomb hoax incidents totaled 16 in January, according to Sen. 
John Marshall Butler (R.-Md.). Between September, 1957, and Decem- 
ber, 1959, reported bomb hoaxes directed against airlines amounted to 
142. Sen. Butler has introduced legislation calling for a penalty against 
convicted bomb hoaxers of a S5.000 fine or five years in jail or both. Present 
penalty is $1,000 or one year in jail or both. 

► Export-Import Bank of Washington will finance the sale of four Douglas 
DC-8 turbojet transports to Alitalia. The scven-and-one-half-vear loan 
of $15.7 million will be disbursed to Istituto Mobiliare Italiano for use 
by Alitalia to buy the airframes which will be powered by Rolls-Rovcc 
Conway bypass engines. 

►International Air Transport Assn, proposed resolution that no member 
airline shall honor credit cards for the sale of transportation other than a 
Universal Air Travel Plan card or member’s credit card has been disapproved 
by the Civil Aeronautics Board on grounds that the resolution violates anti- 
trust laws. In proposing the resolution, supporting carriers argued that 
the additional costs of outside credit cards would be substantial, would 
not generate new traffic and would call for an increase in working capital 
and in the cost of financing airline operations. Board found that the 
resolutions “amount to boycott of outside credit plans.” 

► Middle East Airlines has purchased a fleet of four de Havilkind Comet 4C 
aircraft powered with Rolls-Royce Avon turbojet engines for delivery begin- 
ning late this year. 


► Flying Tiger Line has received all- 
cargo contracts from the Military Air 
Transport Service totaling $1,081,000 
to fly >3 transatlantic and transpacific 
flights during March and April. 

► KLM Royal Dutch Airlines is sched- 
uled to begin transatlantic Douglas DC- 
8 turbojet transport service on Apr. 16, 
with one flight a week. On Apr. 27. the 
airline will start flying three weekly non- 
stop round trips from New York to 
Amsterdam and. on May 15, will in- 
crease the DC-8 service to a dailv basis. 
By the end of the summer, KLM hopes 
to have 14 round trips per week on the 
Atlantic route. On July 13. the Dutch 
carrier will place DC-8s on its Amster- 
dam-Montrcal-Houston route on a two 
round trips per week basis. 

► Lufthansa German Airlines has been 
awarded an amended foreign air carrier 
permit by the Civil Aeronautics Board 
to sene San Francisco in addition to 
New York and Chicago. Flights orig- 
inating in Germany and stopping in 
several European cities will fly the At- 
lantic, stop in three Canadian points 
and terminate in San Francisco. 

► National Airlines was scheduled to 
resume daily Douglas DC-7B nonstop 
flights from New York to Havana fol- 
lowing a two-month cutback because of 
a drop in vacationists desiring to go to 
Cuba. The carrier has been operating a 
reduced weekend schedule. 

► Pan American World Airways will be- 
gin serving the new Brazilian capital of 
Brasilia on Apr. 3 on a two flights per 
week basis. Brasilia will be included on 
Pan American’s New York. Caracas, 
Rio de Janeiro, Sao Paulo. Montevideo, 
Buenos Aires route. Initially, the airline 
will operate with Douglas’ DC-7B air- 
craft, adding turbojet equipment as soon 
as airport improvements can be made at 
Rio de Janeiro. Pan American, begin- 
ning June 1, will add Lisbon, Barcelona 
and Nice to its route from New York 
to Rome using turbojet equipment. 
'Ilierc will be two flights per week until 
June 15, when the frequency is sched- 
uled to be accelerated to three flights a 

► Southern Airways’ temporary mail 
rates for the period July 1 have been 
established bv Civil Aeronautics Board 
through Nov. 30 at $1, ISO, 922. For 
each calendar month after Dec. 1, 1959, 
the Board ordered that Southern be 
paid at a rate of 56.10 cents to be ap- 
plied to the scheduled revenue miles 
flown during the month, or 13,500 mi. 
times the number of days in the month, 
whichever is lower. 
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General Motors 


Blocks Heat For Lockheed ! 



VERSATILE NEW JET-POWERED 
ELECTRA SPECIFIES HARRISON 
FOR CRUCIAL OIL COOLING! 

Harrison throttles the heat on Lockheed's Electro! Boring swiftly 
upward to 25,000 feet . . . cruising at over 400 in.p.li. . . . this popular 
airliner relies on Harrison heat exchangers to maintain safe, 
efficient oil temperatures on its four Allison prop -jet engines. 

Guarding vital operating temperatures on today's advanced aircraft is 
a Harrison specialty. Harrison’s long experience and research in the 
heat-transfer field assure complete reliability . . . peak 
temperature-control efficiency under the most severe operating 
conditions. If you have a cooling problem . . . look to the leader; 

Look to Harrison for the answers! 

GM PRODUCT RELIABILITY ... THE KEY TO GREATER VALUE I 





First test firing of Midas satellite shows Lockheed Agena stage mated to Convair Atlas for first time. 


Atlas- Agena Vehicle Fails to Orbit Midas 
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First Midas infrared early warning satellite launch late last month was unsuc- 
cessful. Agena stage has served as Discoverer satellite aboard Douglas Thor 
and will be used on both Thor and Atlas in space missions. Samos optical recon- 
naissance satellite system also uses Atlas plus Agena. Agena. powered by Bell 
Hustler engine, is earth-oriented in operational use. Prototypes of Midas infra- 
red detection system have been flown in aircraft to test their ability to detect 
and monitor trajectory of test missile launches (AAV Feb. 8. p. 23). Later 
firings of Midas may be shifted to Vandcnbcrg AFB, Calif. 



Failure of first attempt to put Midas in low orbit 
from USAF Missile Test Center. Fla., was be- 
lieved to have been caused by malfunction in 
Atlas 29-D. 
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RADIATION IS a leader In space 


H 


RADIATION 



56 


Space Research in Life Sciences — Part 11: 


Report Details Bioscience Plan for NASA 


l Second of two installments in which 
Aviation Week is publishing the National 
Aeronautics and Space Administration study 
that led to the creation of NASA's Office of 
Life Sciences begins below, ft details the 
seven recommendations made in the report 
for establishment of such an office and how 
it should operate. The first installment was 
published in the Mar. 21 issue (p. 50). 

This office (Office of Life Sciences) should 
have the responsibility and authority for 
planning, organizing and operating the Life 
Sciences program of NASA, including intra- 
mural ana extramural research, development 
and training. This office would also advise 
and consult with the other divisions of 
' with the i 


. ^welfare o 

. . , ic health as well as definite partici- 
pation in those projects which might jeop- 
ardize satisfactory investigation of possible 
extraterrestrial life. 

Tire Director of Life Sciences would be 
vested with the responsibility and authority 
of the Office of Life Sciences and should be 
responsible directly to the administrator of 
NASA in the same manner and at the same 
directional level as the other program direc- 
tors. Tim caliber of the incumbent is obvi- 
ously of fundamental importance, lie should 
lie a man of high scientific stature, an able 
administrator with demonstrated capability 
in the selection and direction of staff. It is 
probable that the director will be found 
among physicians who have had consider- 




i there are others who a 
might h 


For a number of cogent reasons, an in- 
tramural program in the life sciences of 
significant size, diversity and excellence 
should be established by' the NASA. It is 
urgent that this program be initiated with- 


upon a single specific goal, exemplified by 
Project Mercury, at the possible expense of 
broader, more remote, but fundamental 
aims. It is important that the biomedical 
the Project Mercury be placed 


uthority in all of 
NASA activities which involve biology, 
medicine or psychology. 

To fulfill these objectives the committee 
recommends an intramural research program 
whose ultimate dimensions may he envi- 
sioned at ‘ “ 


involving biology, medicine, and psychology. 
It should have the responsibility for safe- 
guarding the welfare of human subjects and 


. The n 


lire committee proposes that the Office 
lie organized in four sections, each with an 
■Assistant Director responsible to the Direc- 
tor of Life Sciences. 

• Section on Basic Biology. 

• Section on Medical and Behavioral 
Sciences. 

• Section on Applied Medicine and Biology. 
The substantive nature of the program of 

each of these three sections is indicated un- 
der the respective heading in Section III of 
this report, although considerable latitude 
in planning should be given to each assistant 

• Section on Extramural Program. 

This section should be responsible for 
the administration and in collaboration with 
the other assistant directors, and the Director 
of Life Sciences, the planning of the extra- 
mural program. 

The Director of Life Sciences may desire 
an advisory committee made up of consult- 
ants outside the NASA, recommended by 
him and appointed by the administrator. 
Such a committee would normally report to 
the Director of Life Sciences or on occasion 
directly to the administrator of the NASA. 

The assistant directors of the four See 
lions may well need advisory committees 
for their activities. These could bc 




■ntral facility with laboratories 
the most basic biological, be- 
havioral and medical disciplines through 
their highly applied aspects. A site at C.od 
dard Space Flight Center at Grcenbelt. 
Md„ or adjacent to the National InstitrT- 


Icaltli ( 


ihillgton 


sultan ts. 


if NASA pers 


laindcr of the na- 
., Sort. as found in 

military, industrial and academic labora- 
tories. is sporadic and incidental to other 
primary interests or responsibilities. These 
efforts arc. on the whole, of excellent quality 
and should be maintained and supported: 
there is need, however, in addition to these 
and coordinated with them, for a broad 
and thoughtfully planned biomedical pro- 
gram of research extending from the most 
fundamental aspects to their most practical 
applications. Hie nucleus of such a na- 
tional undertaking should be the NASA 
intramural program in biology, medicine, 
and psychology. 

The number of competent biological, 
medical and psychological scientists moti- 
vated toward space research and skilled in 
its special problems and techniques is. at 
present, seriously limited. It is necessary to 

these fields on a long-term, full-time basis 
and to increase the number of laboratories 
and facilities in which post-graduate training 
for such careers may be accomplished. 

An important ingredient of a productive 
and creative research effort is the oppor- 
tunity for interaction among scientists in 
all the relevant disciplines; between those 
whose interests are in the fundamental 


initial in recent years 

as the result of the high degree of speciali- 
zation which modern science and technology 
demands and the accelerating rate at which 
nesv knowledge is accumulating. The older 
formula for creativity which depended upon 
the accumulation by a single mind of all 
the information necessary to a new concept 
is becoming increasingly difficult to achieve: 
it may. partially at least, be replaced by the 
daily contact and collaboration among sci- 
entists within a single institute. 

An active and distinguished research pro 
gram in the biological, behavioral and medi- 
cal sciences within NASA should provide 
an atmosphere of knowledge and responsi- 
bility in which the national effort in these 
fields can best be planned, administered and 
coordinated. It should be represented at 
the highest administrative levels within 
NASA and should participate in the plan- 
ning and direction of the entire space pro- 
gram. Its members should be available for 
consultation and should be given appropri- 


themselvcs. each fo. 
sons. The latter would offer the advantages 
of the unsurpassed facilities of the National 
Library of Medicine and of interaction with 
basic and clinical medical, behavioral and 
biological scientists at the National Insti- 
tutes of Health, the adjacent Naval Medical 
Center, and the Walter Reed Army Medical 
Center and Armed Forces Institute of Path- 
ology which are only a few miles away. 
All of these opportunities would make the 
NTH site especially advantageous and attrac- 
tive to scientists in the medical, biomedical, 
and behavioral fields. Tire Grcenbelt site, 
on the other hand, would offer active inter- 
faces both with the space sciences and space 
technologies and also with the basic bio- 
logical sciences represented in the labora- 
tories of the Department of Agriculture. 
This site has a further advantage in the 
potential for expansion as a national space 

the different orientation of the Mil could 
not make possible. Further plans regarding 
the facility should be the responsibility of 
the Director of Life Sciences and his staff 
who will make specific recommendations 
to the administrator. 

• A limited number of additional facilities 
situated at sonic of the present or future 
NASA installations and possible an insti- 

these accessory groups u 
differently oriented depc 
cial functions and the variety ot compe- 
tences represented in their environs. Thus, 
an institute located at a university with an 
important biological tradition should be 
more heavily weighted toward basic astro- 
biology. while one situated where astronomy 
and physics were emphasized should reflect 

groups to be incorporated into NASA in- 
stallations. on the other hand, should be 
primarily representative of the technological 
and engineering aspects of biology and medi 
cine. They would thus be in a position 
to utilize the unique facilities of these in- 
stallations in the furtherance of astronauti- 


The committee is reluctant to stipulate 
the dimensions which these facilities should 

scientific complexion. It would suggest, 
however, that the directors would give prior 
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For the eyes of the Pentomic Army 


Advanced Honeywell 
will guide high-performance 


Smallest, lightest unaided inertial system will direct complex 
flight path over enemy territory for scanning, mapping and pinpointing 
targets, and return drones to recovery area. 


The new theories and techniques of warfare call 
for missions that can be carried out only by 
combat surveillance drones that are increasingly 
sophisticated and recoverable for use again and 

Under the guidance of the U. S. Army Signal 
Corps, Honeywell is providing for the newest of 
these unmanned aircraft the most advanced, ver- 
satile and accurate miniature inertial guidance 
system yet developed. The system enables pro- 
gramming to provide surveillance over several 
areas during each flight, and safe return of the 
drone to the recovery area. 

Although missions include reconnaissance and 
mapping, the most important is target pinpoint- 
ing. Here it is necessary that the inertial system 
of the drone be extremely precise, since the 
target-position information the drone gathers is 
utilized by the inertially-guided ballistic missile 
which is fired on the target. Honeywell achieves 
such precise performance characteristics through 


the use of an advanced miniature integrating 
gyro and pulse-torqued accelerometer. 

Both vehicles— the AN/USD-5 (Fairchild En- 
gine and Airplane Company) and the AN/USD-4 
(Republic Aviation Corporation)— will accom- 
plish separate missions using virtually the same 
Honeywell inertial guidance equipment. The 
heart of this system was designed for adapta- 
bility to other navigation and stabilization 
requirements for Army surveillance, as well as 
to other inertial applications that include devel- 
opments for the Centaur Space Probe and the 
Bomarc Interceptor Missile. 

Honeywell's program management approach 
and experience in development and production 
of similar equipment on several programs results 
in precise miniature inertial systems for less cost 
than is customary in the industry. For additional 
information on Honeywell's background in in- 
ertial guidance and navigation, write to 
Honeywell, Minneapolis 8, Minnesota. 


Inertial platform, heart of the inertial guid- 
ance system. This platform is the inertia! 
reference and utilizes a highly precise 
GG8001 Honeywell gyroscope and GGI 16 
pulse-torqued accelerometer. 



Miniature Inertial System 
surveillance drones 



Flight path programmed for a typical advanced- 
drone mission is shown in this diagram. The Honey- 
well miniature inertial guidance system will direct the 
aircraft from launch to target and beyond, and back 
to recovery area without ground commands. 


Honeywell 

|H | '"T 



national needs for such individuals, in- 
cluding the needs by the military depart- 
ments for national defense and security 
and the needs of academic and other in- 
stitutions for teaching and research. 

The committee recommends, therefore, 
that the development of the intramural 
program be deliberate and gradual with 
cooperative utilization of presently available 
manpower and facilities which are outside 
of NASA and their |udicious duplication 
or replacement by the intramural NASA 
program as those facilities become obsolete 
or overutilized and as the total resource of 
competent and motivated scientists is aug- 
mented by a training program which NASA 
itself will substantially support. 

The immediate and most pressing need 
of the program is the appointment of a 
Director of Life Sciences and. on his recom- 
mendation. the assistant directors. It 
should be the responsibility of the director 
and his assistant directors! in consultation 
with an Adivsory Conneil. should one be 
appointed, to plan a national program for 
NASA in the Life Sciences, to detennine 
its complexion, establish its philosophy, 
recruit its senior personnel, and guide 
its development. 

The committee recommends that the 
Director of Life Sciences and his staff in 
their initial planning select those segments 
of the national program which are currently 
being carried out by existing facilities in the 
military services, in universities and research 
institutes, and by industry, or which certain 
of these facilities are capable of carrying 
out in the immediate future. By appropriate 
contracts, transfer of funds, construction 
grants or other mechanisms of support, 
participation of these existing facilities in 
a coordinated national program should be 
invited and made feasible. 

At a very early date, the Director of Life 
Sciences and his staff should begin the 


planning, construction and o _ 
the central and certain of the auxiliary 
facilities, concentrating on those areas of 
basic and applied science not adequately 
provided for in existing programs. 

As major physical facilities utilized by 
the NASA biomedical program on a co- 
operative basis and of primary concern to 
that program (i.c. centrifuge and controlled 
and environmental chambers) become 
obsolete or ovcrutilizcd. or as completely 
new designs become necessary and feasible, 
these may be constructed by NASA within 
its intramural program and maintained as 
national and international facilities. This 
should not prevent the construction of 
similar facilities by other agencies where 
necessary' to the execution of their re- 
spective responsibilities. Present coopera- 
tive arrangements arc a fitting precedent 
for the continuance of the concept that 
these expensive facilities should be shared 
wherever possible both in cost and usage, 
but that the initiative and responsibility for 
the construction of any one of them should 
lie with the agency which has the greatest 


and "fir of problems related to 
manned space flight provide an area for 
research and development necessitating 
many diversified contributions. An optimum 
rate of achievement will require further co- 
operation with other government agencies. 
Important contributions are expected to 
come from scientists working in universi- 
ties, research institutes, and industry. Thus 
a strong extramural program is an essential 
aspect of the activities of NASA in the 
Life Sciences: ( 1 ) to mobilize the relevant 
research talent; ( 2 ) to obtain ideas, informa- 
tion and participation essential to the ac- 
tivities of NASA from the best qualified 
available sources; (3) to generate among 
the scientific and industrial communities 



Mercury Capsule Aborf System Tested in Drop 

U. S. Marine Corps Sikorsky HR2S-1 helicopter lifts a Project Mercory capsule for one of a 
scries of abort test drops from 2,500 ft. over the Salton Sea (AW Feb. 15, p. 52). 
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reliability is designed into 
Motorola military electronic systems 
and equipment from the beginning... 
not patched on later... an inherent 
characteristic of all Motorola products 
for three decades. From cloud nine to 
assembly line, from original concept to 
completed military contract, uniform, 
dependable performance under severest 
operational environments is more than 
an objective. ..it is an obsession at 
Motorola. This spirit motivates 850 top 
scientists and engineers and more 
than 3000 technical specialists in all, 
deployed at Motorola’s six wholly- 
owned facilities, exclusively engaged 
in electronics for defense. 

Consistent reliability in a broad mix of 
military electronic programs has won Motorola 
its reputation and responsible roles in these, 
and other advanced fields: 

• Military Communication Systems & Equipment 

• Gala Transmission, Processing & Display Programs 



Solid Slate Developments In Materials & Devices 


For more detailed information, a comprehensive 
brochure will be mailed on request. 

Qualified technical personnel are invited to 
join recognized leaders in many fields of 
science at Motorola. ..and share in solving 
complex military electronics research, 
development and production problems. 

Write to the area of your choice. 





How do you make a Hound Dog point? Set him straight from a star. 

Helping to launch the deadly air-to-ground Hound Dog missile repre- 
sents one of the many exciting new areas in which you’ll find advanced 
Kollsman engineering talent assuming a leading and critical role. 

This calls for the precision Kollsman Astro Compass to help guide the 
B-52 mother ship and for the Kollsman Star Tracker to help launch the 
Hound Dog missile accurately. 

Working with Autonetics, a division of North American Aviation, 
Kollsman once again has demonstrated its engineering capabilities in the 
optical, mechanical, electromechanical, and electronic sciences. 

To some people Kollsman means “altimeters.” It's only natural. 


Kollsman altimeters and flight instruments have meant excellence and 
progress for the past 32 years. But today Kollsman means much more. 

From inner marker to outer space, Kollsman capabilities are keyed to 
tomorrow . . . today. 

Prop aircraft, jet aircraft, missiles, space vehicles ... Kollsman engi- 
neering and manufacturing facilities are producing the precision instru- 
ments, flight systems, missile modules, ^ 
and ground support equipment of the 
future. Send for the new Kollsman 
Engineering Capabilities Brochure. 

If it flies, it relies on Kollsman. 


kollsman 
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an awareness of the activities of NASA and 
to secure support of its programs. 

NASA should set up a system of research 
grants for individual scientists or groups of 
scientists working in universities or non- 
profit research institutes based on original 
research proposals and with appropriate 
means for their review and approval. Such 
grants should be for the support of basic or 
applied research in areas of interest to 
NASA. These areas of its interest should 
be broadly interpreted. Proposals from well 
qualified interdisciplinary groups should he 
encouraged. 

Enter Into Contracts 

We believe that the NASA should cuter 
into contracts with industrial corporations 
and governmental agencies for specific re- 
search needs, particularly in the field of 
technology but also in fundamental re- 
search. Such research contracts are particu- 
larly favorable for the solution or short- 
term problems which might be inefficiently 
studied in an intramural program and which 
might require the hiring of specialized sci- 
entists or the building of particular equip- 
ment that would have no long-term value 
to the agency. 

The committee strongly recommends 
that the grant program and perhaps research 
contracts should be initiated so that money 
is available to the recipients at the earliest 
practicable date. The initiation of this 
program need not await the setting up of 
the permanent organization of the Life 
Sciences. The NASA may lie able to bor- 


row an experienced official from the United 
States Public Health Service, the Office of 
Naval Research, or the National Science 
Foundation to get this program under way. 
Alternately, the NASA could delegate the 
approval of such grants to the National 
Research Council-National Academy of Sci- 
ences. The sort of study section mechanism 
used by the United States Public Health 
Service could serve as an excellent model. 

'Pile effort to put living animals and men 
into space and to maintain them there for 
considerable 'periods of time requires the 
development of many new techniques for 
protection from unfamiliar stresses. The 
nature of these stresses is reviewed elsewhere 
in this report. Study of the physical, chem- 
ical, biological, and psychological stresses of 
space flight requires an extensive array of 
apparatus and a large staff of trained scien- 
tists and technicians. Additional facilities 
and close liaison with the physical scientists 
and engineers engaged in s'chicle research 
and development are essential to provide 
proper life support systems and protection for 
the passengers in this new form of trans- 
portation. 

Existing Capability 

The existing capability for studies of this 
character is found almost entirely in the 
military services. Except for a few aircraft 
companies, civilian agencies have had little 
need to develop studies on high altitude, 
high speed flight, and NASA itself has so 
far concentrated almost entirely on the 


physical and engineering aspects of flight 
problems. 

The military medical services on the 
other hand have been continuously engaged 
since the First World War in develop- 
ing facilities and personnel for aeroinedical 
studies. No attempt will be made here- 
to draw up a list of the facilities now 
available. It is only necessary to note that 
taken together, these installations provide 
a variety and quantity of controlled environ- 
ment chambers, centrifuges, acceleration 
tracks, and other relevant apparatus which 
may not be equalled anywhere else in the 


Especially Impressed 


The committee was most especially im- 



It appears that the military capability in 
aeromedicine is. at present, not fully 

What complicated and require at least 
brief exposition. In the first place many of 
the biomedical problems of conventional 
high altitude flight are now reasonably well 
sowed. Furthermore, the military require- 


Space Biology Computer 

Brooks AFB, San Antonio, Tex.— A 
S100.000 Pace analog computer has been 
delivered to the USAF School of Avia- 
tion Medicine here to assist in basic and 
advanced aerospace medical research. 

The specially designed machine will 
be utilized in simulating factors of stress 
situations. The computer would permit 
study of a human's reactions, saving costly 
time-consuming laboratory trial and error. 

It is also expected to be helpful as a 
diagnostic aid. 

The computer was built by Electronic 
Associates. Inc., Long Beach. Calif. 


nient for conventional aircraft is incrcasinglv 
unccrtaiii. Fewer such vehicles are planned 
for the future and there appears to be a 
declining need for the use of existing aero- 
medical facilities for the training and in- 
doctrination of conventional points. Current 
mihtarv plans emphasize the use of un- 
manned ballistic missiles. Although certain 
forward-looking elements at various points 
in the military establishment foresee a 
tactical need for manned vehicles in space, 
such weapons systems do not form a major 
part of current operational plans. The mili- 
tary- budgets for aeromedieal research are 
not therefore defended at present on the 
basis of a dearly defined existing military 


objeetive or requirement. They depend for 
the most part on the declining momentum 
of the conventional aircraft program, and 
the existence of a few experimental proj- 
ects of which the X-15 and Dvna-Soar 
vehicle series arc examples. For complete- 
ness. it ni3v be noted also, that understand- 
ing of aerospace medicine benefits indirectly 
by research funded for other reasons. For 

desired by the the tank corps may help in 
understanding some of the biological 
problems involved in satellite launchings; 
closed ecological systems under develop- 
ment for use in submarines may be adapted 
to space vehicles; and so on. 

Selecting Astronauts 
Somewhat paradoxically. NASA, which 
docs have a clearly defined mission to 
put and maintain men in space, has essen- 
tially no existing capability- for studying 
the biological and medical problems in- 
volved. Faced with tile necessity for select- 
ing a group of astronauts for Project Mer- 
cury and providing for their safety during 
this series of missions, the agency turned for 
assistance to the military services, 'lire 
services; in turn, have responded with en- 
thusiasm and good will to this new chal- 
lenge. In spite of the apparent success of 
the arrangement, the fact remains that 
authorin' for ensuring the health, safety, 
and effective functioning of the astronauts is 
not firmly in the hands of the agency respon- 
sible for the success of the project as a 
whole. The medical personnel were not 
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selected by the NASA but by representa- 
tives of the military services which provided 
them on a loan basis for this particular task. 
Their continued presence in the project is 
as much a matter of continuing good will 

feel a primary loyalty to the services in 
which they have elected to develop their 

The establishment of an Office of Life 
Sciences in NASA will greatly improve its 
capability for discharging its biomedical 
responsibilities. Even though the agency 
will probablv wish to continue to draw on 
many other sources for help in solving its 
biological problems, the presence of at 
least a small staff of highly qualified biolo- 
gists and medical men is essential for the 
formulation of over-all policy, the direc- 
tion of research and operations within the 
NASA, and the negotiation of satisfactory 
working agreements with other government 
agencies and the military services. 

For the next few* years, and possibly in- 
definitelv, the NASA will need to rely 
heavily on the military services for help 
in the technology or applied aspects of 

the military services presently appear to 
possess a capability in excess of their own 
need and are anxious to cooperate in es-ery 

by the ease' with which NASA has arranged 
cooperative research between individual and 
small groups of workers in the military 
laboratories. It is apparent that personnel 
may be lent from one agency to another, 
apparatus may be transferred or time made 
available at military installations with a 
minimum of administrative diflicultv so long 
as the scale of the operation is Icept rea- 

^ All those who provided information for 




a large or long-continued programs 
extensive transfer of personnel, 
or funds. Complex contracts 
character would doubtless have to 
icled to rather high levels in the 

y in ^relation to the budget. To what 

idgct or the Congress permit the trans- 
r of segments of the NASA budget to 
her agencies for the execution of NASA 
rccted and supervised objectives? To put 
e question another way, how far can 
e military services go in justifying the 
larics and allowances of military personnel 

Another difficulty arises from the fact 
at the apparent excess of space medical 
pability now available in military cstab- 
limcnts may be temporary. How far the 
esent cordial cooperativeness of military 
rsonncl is dependent on this temporary 
cess is difficult to determine, but the pos- 
lilitv cannot be ignored. The present sit- 
unstable one. Either 


n things . 


Iv heav 


happe 


. The i 

stie or guided vehicles may become i 
rmly established. This will lead to a 
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tlier decline in military requirements for acro- 
mcdicinc with noncommittant budget cuts 
for the support of aeromedie.il installations. 
Conversely, and in the opinion of the com- 
mittee more probable, present skepticism in 
regard to the utility of manned military 
vehicles will gradually disappear and the 
services will be provided with increased 
funds for research in space medicine. In 
either case, the excess military capability 
now available to NASA is likely to decline 
if not completely disappear. 
Recommendations 


• The Applied Medicine and Biology Sec- 
tion of the proposed Office of the Life 
Sciences should, in the immediate future, 
make the fullest possible use of the excel- 
lent facilities and personnel for biomedical 
research now available in the military serv- 
ices. The exact mechanisms for this co- 
operation must be worked out in the large 
part by the administrator, the Director of 
the Life Sciences, and his staff together 
with the proposed Section on Extramural 
Research. In many cases, the necessary ar- 


jn personnel or make 
available. In others, formal contracts guar- 
anteeing definite sums of money over stated 
periods of time will be necessary. In order 
to facilitate the negotiating of such arrange- 
ments. additional liaison machinery should 
be set up between the Department of De- 
fense and NASA in the Life Sciences. This 
might well be a committee composed of 
the directors of bioastronautics of the Air 
Force and Navy, the Director of the Office 
of Life Sciences, and the assistant directo 


A Civilian-Military Liaison Committee is 
in existence to arrange for cooperative in- 
teragency undertakings. It is felt, however, 
that astro-medical matters involve quite dif- 
ferent considerations from those regularly 
dealt with by the Civilian Military Liaison 
Committee. The amounts of money in- 
volved arc much smaller and other factors 
in the situation are such as to make it un- 
likely that the human problems of space 
flight will get the attention tlicir importance 
merits unless they are dealt with by a 
specially constituted group. 

• As soon as possible the NASA Applied 
Medicine and Biology Section should de- 
velop an in-house capability for research and 
development as part of the intramural pro- 
gram recommended in this report. 


lcms. At the present time, the most notable 
example is the human centrifuge for simu- 
lating space flight problems at Johnsville. 
In most instances, one such installation 
should be enough to serve the national in- 
terest. if proper arrangements are made in 
advance for its construction and utilization. 
The present practice is that one or another 

to meet its own needs and then invites or 

basis of ad hoc agreements. The committee 
wishes to recommend that in the future 
such facilities be planned and operated on 
an explicit NASA-intcrscrvicc basis. Various 
administrative patterns may be thought of 
to achieve this end. In some cases the 
facility might be set up as an independent 
authority with its own budget to provide 
research service to other government agen- 
cies much as the Bureau of Standards docs 
now. In other instances the facility could 
be held and operated by a NASA-intcr- 
scrvicc committee with a budget provided 
by one or more of these services represented 
oil the committee. This pattern has worked 
well for the Armed Forces Institute of 
Pathology. 

In common with every agency of govern- 
and industry’ which utilize ’ ’ 


Tlie c: 


capability 


at be foreseen at 

the uncertain availability of military facili- 
ties in which much of the immediate re- 
search program must be developed, it seems 
wise to recommend that the long-term pro- 
gram include facilities for the study of every 
aspect of bioastronautics except those which 
involve heavy expenditures for special items 
of equipment. 

• The provision of adequate access to large 
and expensive apparatus raises special prob- 


in the education and training of such men 
and in the continued supply’ of scientific 
manpower generally. An agency which at- 
tempts completely to fulfill its responsibili- 
ties in this area may recognize a dual nature 
in these responsibilities. It is, of course, 
necessary to create and maintain a cadre 
of scientists properly equipped with the 
specialized knowledge, 

' ' - liy which an 


other ii , 

national defense, health, aviation medicine, 
and the basic biological, medical, and be- 
havioral disciplines upon which these areas 

Training Program 

The committee recommends that NASA 
take immediate steps to initiate a diversified 
program of training and the support of 
training administered bv the Office of Life 
Sciences through the Section on Extra- 
mural Activities and that in the planning of 
such a program attention be given to the 
following types of activities: 

• Post-graduate fellowships or traineeships 
at NASA installations, at space biology in- 
stitutes, or in certain laboratories of the 
armed forces, the United States Public 
Health Service and other governmental op- 
erations. or at appropriate departments in 
universities here and abroad for individuals, 
including members of NASA staff, foreign 
scientists and others, who have chosen a 
career in astrobiologv, space medicine, or 
immediately related fields. 

• Training grants to appropriate institutes or 
‘■y departments to support existing 

general or special relevance to the 
NASA Life Sciences Division. 

• Short-term visiting scientist appointments 
(from two months to two years) to permit 
qualified scientists from this conntiy and 

abroad to utilize certain of the special 
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New 'io Processes /mproire instrument Sensit/Vityi 


torque is the highly critical factor. Separator selection, 
bearing finish and clinically clean assembly areas are 
extremely important. 

It's here that New Departure is setting new industry 
standards I Special dies and in-process gauging of 
separators assure ball retention with improved torque 

honing processes and Talyrond gauging deliver uniform 
accuracy fo millionths of an inch. Moreover, having 
originated the first bearing industry "white room", 
followed by continuous experience. New Departure's 


An everyday example of N.D.'s contribution to improved 
instrument sensitivity con be found in the Smithsonian 
Institution-selected Micro Clocks. These vitally important 
instruments are accurately tracking both U.S. and 
foreign satellite movements in time determinations of 
1 milli-second . . . and better! 

For new performance and reliability in your precision 
instruments, ask your N.D. Miniature/Instrument Bearing 
Specialist to sit in on early design level discussions. For 
further information call or write Department L.S., New 
Departure Division, General Motors Corp., Bristol, Conn. 
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faciltics of NASA or the armed forces in 
research of relevance to the Life Sciences 

"TE. _ -h 

lists generally, believes that the primary 
purpose of science, which is to increase 
man's understanding of the universe, is best 
fulfilled by free exchange of scientific find- 
ings, information, and criticism among all 
scientists. The Congress, in establishing 
this agency, declared "that it is the policy 
of the United States that activities in space 
should be devoted to peaceful purposes for 
the benefit of all mankind." To this end, 
the committee recommends that NASA give 
serious thought to those mechanisms and 
guarantees which will facilitate free scien- 
tific interchange with respect to the Life 
Sciences program. Among those which the 
committee lias considered and which it 
supports arc the following: 

• Judicious use of travel funds to permit 
the exchange of information between in- 
dividual scientists, or among scientists at 
national or international meetings and sym- 
posia without arbitrary restrictions but 
guided by the value of such interchange to 
the advancement of knowledge. 

• The sponsorship by NASA of bulletins, 
journals, and of conferences, meetings and 
symposia on topics or in fields where such 
media or opportunities for exchange of 
information would be of value. 

• Tile establishment of a policy of the 
free reporting of all scientific information 
obtained in the Life Sciences through the 
extramural or intramural operations of NASA 
in the open scientific literature. Security 
regulations with respect to personnel or 
publication and in the areas of grants, con- 
tracts and fellowships must lie exercised 
with great caution and limited to those spe- 
cific projects where a direct relationship to 
national security can be dearly demon- 
strated. 

Although much basic research related to 
problems of space can be conducted in ap- 
propriate facilities on earth, it is apparent 
that many observations must be made in 
space vehicles. The study of the effect of 
weightlessness is an obvious example; spcc- 
tographic analysis of the surface of the 
planets from platforms high above the dis- 
turbing influences of the earth's atmosphere 
is another. For some time to come, the space 
available for scientific instruments in space 
vehicles is likely to be strictly limited. At 
the present time almost all such space and 
bandwidths mailable for telemetry arc 
being absorbed by the equipment necessary 
to monitor the function of the vehicle it- 
self or to make limited physical observa- 
tions of its immediate environment. Pros- 
pective improvement of propulsion systems 
will soon provide more commodious vehi- 
cles, but for years to come the supply of 
facilities is likclv to be far less than' the 
demand. Proper allocation of such space 
facilities will be very difficult to arrange and 
certainly cannot much longer be left solely 
to the good will of those responsible for 
the design and operation of launching 
equipment, or to random excitement as to 
who can inject the largest mammal into 
orbit. 

Attention may be drawn to the fact that 
at present two great powers between them 

Although this list may be expanded some- 
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Space Radiatfon Package Tested in Drop 

Nuclear emulsion recovery vehicle (NERV) for testing space radiation (AW Nov. 9, p. 70) 
was successfully tested in a high altitude drop from a USAF Lockheed F-104 jet fighter. 
Package weighed 75 lb. and was developed by GE’s Missile and Space Vehicle Department. 
NERV will be launched by NASA’s Argo D-8 research rocket to 1,800 mi. height. 

Lockheed Satellite 
Contracts Negotiated 

Los Angeles-Contracts totaling S275 
million for work on Discoverer, Midas 
and Samos satellites have been negoti- 
ated by Air Force with Lockheed Air- 
craft Corp.'s Missile and Space Divi- 
sion. This brings Lockheed’s contract- 
ing total for these programs to more 
than S500 million. 

Breakdown for the new figure is 
$56 million for the Discoverer devel- 
opment satellite, S60 million for the 
Midas infrared warning satellite and 
SI 57 million for the Samos optical sur- 
veillance satellite. The contracts, to be 
signed soon, were preceded by letter 
contracts. 

Lockheed said it expects a slight in- 
crease in employment as a result of the 
new contracts. 
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last he may break the bonds which li 
chained him to a single planet, it sei 
fitting and proper to ensure that all it 

have the opportunity to meet this moiv 
tous challenge. 




By Barry Miller 

New York— Cryogenic electronics, an 
infant technology of electronic devices 
and equipments operating at very low 
temperatures, appears likely to play an 
important role in aircraft and space ve- 
hicle navigation, detection and com- 
munication systems, a recent Aviation 
Week survey of 44 avionic firms and re- 
search laboratories indicates. 

A primary interest in cryogenic avi- 
onic devices and equipments stems from 
their potentially small size, light weight, 
low power consumption, high reliabil- 
ity and extreme accuracy. 

Space Applications 

Initially these advantages are ex- 
pected to be exploited in airborne proj- 
ects and a restricted number of space 
applications. Further in the future is 
the promise of extended space applica- 
tions for cryogenic equipment using 
natural and designed space environ- 

A few of the immediately more at- 
tractive applications which arc now 
feasible and will become more inter- 
esting as device development progresses 

• Long range radar and communica- 
tions— Aircraft can carry highly-sensi- 
tive and therefore long-range radar and 
communication equipment using super- 
cooled Masers and parametric ampli- 
fiers and can employ liquid helium re- 


fueling for cryogenic devices between 
short missions. 

• Inertial systems— Navigation and guid- 
ance systems with cryogenic gyroscopes 
(AW Feb. 1, p. 72), accelerometers and 
perhaps at some future time guidance 
computers also may be appropriate for 
short-life guided missiles and/or bal- 
listic missile submarines. 

• Infrared— Aircraft and satellite infrared 
reconnaissance and fire control systems 
using detectors cooled to liquid nitro- 
gen (77. 3 K at atmospheric pressure) 
and eventually liquid helium (4.2K at 
atmospheric pressure) temperatures are 
among the first applications. Radiation- 
sensitive superconducting bolometers 
may also be applied here. Other infra- 
red systems including missile guidance 
and ballistic missile defense systems can 
also tie in with cryogenics. 

• Magnetometers— Airborne anti-subma- 
rine warfare patrols equipped with 
superconducting magnetometers as 
magnetic anomaly detectors are another 
promising application. 

Ultimate Developments 

Ultimately complete cryogenic sys- 
tems with sensitivities almost unique 
among avionic equipments will evolve, 
according to several firms and military 
sources questioned by Aviation Week. 

The cryogenic research programs of 
a few companies, and the thinking of a 
number of others, are already pointed 
in this direction. Cryogenic electronic 


research at the Martin Co., for example, 
is directed toward developing super- 
conductive components and circuitry 
needed for complete cryogenic systems. 
All-cryogenic systems of interest to 
Martin and others, include inertial 
guidance using superconducting gyros, 
cryogenic sensing and processing cir- 
cuitry, and meteor avoidance radar re- 
ceivers with several parallel digitalized 
trajectory computers. An all-cryogenic 
inertial system, according to one pro- 
ponent of such systems, might halve 
the size of any inertial system presently 
known. 

Cryogenic Electronics 

But for the present cryogenic elec- 
tronics is still in its infancy. It consti- 
tutes primarily a broad research and 
development effort, involving an annual 
investment of over S5.5 million at 24 
of the 44 questioned firms alone. This 
research and development must pro- 
gress, many engineers feci, before all- 
crvogcnic avionic systems arc realized. 
Much more must be learned about su- 
perconductivity and superconductive 
materials, about the behavior of semi- 
conductors and paramagnetic materials 
at cryogenic temperatures, and about 
fabrication techniques, these engineers 

There is also some feeling among 
scientists working in cryogenics, al- 
though it is a minority opinion, that 
swift development of tunnel diodes has 
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dampened both interest in and need 
for cryogenic computer components. 
Should the tunnel diode win wide ac- 
ceptance and be produced as cheaply 
as some predict, this reasoning con- 
tinues, cryogenic components will find 
only limited applications in computers. 
This could in turn be reflected as a 
general slowdown in interest and devel- 
opment of other cryogenic equipments. 

Regardless of the pace and extent of 
cryogenic electronic developments, it is 
likely that cryogenic devices will be in- 
troduced in steps before the all-cryo- 
gcnic system becomes practical, just as 
semiconductor devices were before the 
advent of completely transistorized sys- 
tems. The cryogenic gyro, a key device 
now in research and early development 
at many laboratories, will have to prove 
practical and comparable to other exotic 
low-drift gyros as a typical initial step 
in this progression. 

One obstacle which threatens to 
block widespread use of cryogenic avi- 
onic equipment is the need for light- 
weight, compact and reliable helium 
liquefiers. Most cryogenic devices 
(superconductive) can operate only at 
liquid helium temperatures or operate 
most effectively at these temperatures. 
For operation at higher temperatures 
(liquid nitrogen) to which infrared 
equipment is cooled, the problem is es- 
sentially solved, in principle, with closed- 
cycle nitrogen cryostats and with nitro- 
gen cryostats which use the atmosphere 
for their supply, engineers at Rome Air 
Development Center point out. 

An airborne helium refrigerator is 
another matter, however. A device 
needed to continuously cool a cubic 
foot of cryotron circuitry dissipating one 
watt from an ambient of 50C, would 
measure 15 in. in diameter. 4S in. in 
length, would weigh 100 lb. and its 
6-cu.-ft,, 5-hp. compressor would add 
300 lb. more, according to a manufac- 
turer of liquefiers. 

Nevertheless there arc a number of 
applications in which this difficulty can 
be sidestepped. Aircraft flying on short 
missions could refill their helium de- 
wars between flights. Similarly, in mis- 
siles and satellites which are expected 
to have short lives, a recirculating cool- 
ing system might not be necessary or 
desirable. Gyros in missiles might be 
designed to prevent excessive thermal 
transfer from their supercooled regions. 
At the launching site, liquid helium 
could be supplied continuously to the 
gyro by an external recirculating refrig- 
erator which would be detached at 
short notice before missile launching. 

Cooling requirements may be simpli- 
fied in space. Martin engineers point 
out that the low temperature require- 
ment is less severe with the low external 
temperature available in space and with 
proper exterior design of the container. 


Cryogenic rocket propellants, they ob- 
serve, might provide a low-tcmpera- 
ture environment in the vehicle, for 
much of the trip at least, without added 
weight. Tire small power dissipation of 
cryogenic circuitry w'ould cause in- 
significant boil-off of a propulsive fluid. 
Device Research 
Of the 44 groups surveyed by 
Aviation Week about 30 arc in the 
midst of device research and develop- 
ment, much of it for space or airborne 
applications (sec chart, p. 72). Devices 
include: 

• Gyroscopes (superconducting) which 
will have extremely low random drift 
rates, perhaps as low as 0.0001 deg. per 
hour. These are under study at the or- 


ganizations indicated m the chart, and 
another firm, Republic Aviation, is cur- 
rently supporting a design study on a 
ervo gyro. Various types of gyros are un- 
der study, Kearfott. for example, is de- 
veloping superconducting body-mounted 
free gyros and rate gyros. The cryogenic 
gyro works on the principle that a super- 
conducting sphere can be suspended by 
a magnetic field, thus eliminating con- 
ventional bearings. When the chamber 
containing the sphere is evacuated, a 
Kearfott engineer points out. air drag 
is eliminated and any rotation imparted 
to the sphere will continue indefinitely. 
Texas Instruments is under contract 
from Rome Air Development Center to 
develop a sensitive fixed reference frame 
bv using a magnetic field locked inside 


Cryogenic Electronics Background 

Cryogenic electronics is tile technology of very low temperature (below I25K) 
electronics. The primary phenomenon which many cryogenic devices utilize is that 
of superconductivity, a metal or compound's complete loss of resistivity when cooled 
below its transition temperature near absolute zero. Many pure metals (usually poor 
conductors at room temperature), compounds and alloys display superconducting 
properties, although their individual constituents may not be superconducting by 
themselves. 

Transition temperatures of superconductors can be reduced by externally applied 
or internal magnetic fields. For sufficiently large fields, exceeding a critical field, 
a superconductor can be driven out of the superconducting and into the normal, or 
resistive state. The critical field becomes larger as absolute zero temperature is 
approached. 

This “quenching’’ of superconductivity by sufficiently high fields was employed 
five years ago by the late Dudley Buck, then a young graduate student, in his original 
concept of the cryotron. The cryotron consisted of a wire control made of a super- 
conductor with a relatively high critical field wrapped around a core or gate supercon- 
ductor with a lower field. Currents passing through the control set up fields which 
are sufficient to push the gate into its normal state. Thus. Buck had a switch which, 
placed in scries with another cryotron, gate of one to control of the other, formed 
a multivibrator. Logic functions using cryotrons were demonstrated. 

To increase the speed of the device which is limited by the switching time and 
the ratio of self inductance of the control to the normal state resistance of the gate, 
researchers progressed from Buck's original wire-wound cryotron to the thin film 
device now receiving careful attention. 

This device, and other superconductive vacuum-deposited thin film cryogenic 
devices, have these potential advantages for space applications cited by Martin Co.: 

• Thermal and chemical decomposition arc virtually non-existent at cryogenic tem- 
peratures. 

• Large complexes of circuitry of very’ small size with high reliability can be made. 

• Insensitivity to shock and vibration is inherent because components consist of thin 
snperimpused films with the entire circuit being a solid mass. 

• Deposition of film components permits circuit redundancy and self organization 
which would allow the circuit to bypass defective components. 

• Large number of components with the potential for large memory units with short 
access time permit storage of many complex computational programs, thus requiring 
a minimum of inputs from an operator or outside source. 

Critics of superconductive film circuits point to cryotron switching time 
(1 microsecond is the estimated maximum expected), which is slow next to a phase- 
locked oscillator or Esaki diode, the difficulties in controlling film deposition and the 
need to cool the circuits with liquid helium. Proponents cite some of the advantages 
itemized above and the possible low cost of making 1.000 cryotrons in a single 
vacuum operation. 

Success with the cryotron has stimulated interest in other cryogenic devices both 
superconducting and non-supcrcondncting. Non-supcrconductnig devices using 
cryogenic environments include infrared detectors and photocouductors from which 
thcnnal noise is practically eliminated at these reduced temperatures, and Masers 
which have very low noise temperatures when cooled to liquid helium temperatures. 
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the superconducting sphere. Present 
efforts according to RADC are directed 
toward devising a cryogenic method for 
measuring extremely small magnetic 
fields. 

• Accelerometers (superconducting) 
which should be highly accurate and 
sensitive over a wide range (from 10“ g 
up to 5 g) and which arc expected to be 
small in size. 

• Vertical indicator for satellites, which 
will provide direct reading of position, 
in research and development at Kcar- 
fott. A dual vector device, it will indi- 
cate two positions in space, one based 
on the radius vector from the earth's 
center to the satellite, the other a vector 
perpendicular to this. The indicating, 
mechanism, still proprietary, is super- 
conducting. 

• Bolometers (superconducting) ex- 
tremely sensitive to radiation, and pos- 
sibly responsive in the far infrared re- 
gion. These devices will utilize the ex- 
treme sensitivity of a superconductor to 
an externally applied fold and should be 
excellent radiation indicators. 

• Microwave mixers (superconducting), 
which should be low-noise devices ca- 
pable of operating up to 1 kmc. Non- 
linear mixing is obtained by transition 
from the superconducting to the nor- 
mal state. Besides groups indicated in 
the chart. Arthur Little is investigating 


the response of superconductors to very 
high frequency fields under a contract 
from Air Force Cambridge Research 
Center in connection with the latter's 
interest in a microwave mixer. 

• Antennas (superconducting), which 
should have excellent frequency pickup 
because of low radiation to circuit re- 
sistance. The antenna would consist of 
a simple superconducting tank circuit 
with a small coil inserted in series with 
one element in the tank and brought 
outside the shielding. The coil would 
be extremely sensitive to radiation and 
would couple energy into the loop. 

• Electromagnets (superconducting), 
capable of providing stable magnetic 
fields for Masers and at the same time 
consuming little power, occupying in- 
significant space and contributing neg- 
ligible weight to a device (AW Feb. 1 1 
p. 76). These are in development pri- 
marily in conjunction with Maser work 
at Airborne Instruments, Hughes. Jet 
Propulsion Laboratory and Lincoln 
Laboratorv. Main objective is to find 
superconductors with high critical 
fields (opposite requirement of a cryo- 
tron) and capable of being fabricated 
into wire. Under contract to Lincoln 
Laboratory, Battclle Memorial Institute 
is investigating a niobium-tin com- 
pound and if this material can be 
formed into wire it should provide 


BENDIX SR RACK 
AND PANEL CONNECTOR 

with outstanding resistance 
to vibration 

The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 
engagement force gives it a decided advantage over 
existing connectors of this type. 

Adding to the efficiency of this rack and panel con- 
nector is the performance-proven Bendix “clip-type” 
closed entry socket. Insert patterns are available to 
mate with existing equipment in the field. 

Available in general duty, pressurized or potted 
types, each with temperature range of -67°P to +257°F. 

Here, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 
connectors. 
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AVIATION WEEK, 



VAPORIZING NITROGEN in dewar flask at the Martin Co. (left) produces 77K temperatures for tests of vacuum-deposited specimens. 
Circular holder and necessary masks for depositing film flip flop at Space Technology Laboratories, Inc. (right) are shown half true size. 


critical fields four times those of nio- 

• Masers, capable of operating in the 
millimeter wave region or with larger 
gain-bandwidth products or better 
ranges of frequencies. Among the more 
exotic types is a cyclotron resonance 
Maser in the planning stage at Lincoln 
Laboratory. It will use semiconductors 
as active materials, will be tunable and 
possibly work from millimeter to in- 
frared regions. 

• Super-cooled parametric amplifiers, 
normally capable of noise figures of 
about l db. at room temperature, which 
can provide even more sensitive per- 



formance rivaling Masers because of 
the reduction in thermal noise when 
cooled to liquid nitrogen temperatures. 

• Superconducting computer elements, 
including thin film cryotrons. Shift reg- 

being developed at RCA, IBM and 
Arthur Little. 

• Non-super conducting computing ele- 
ments, such as CRYOSAR (low-tcmper- 
ature— CRYO Switching by Avalanche 
Recombination) developed at Lincoln 
Laboratory. CRYOSAR is a two-ter- 
minal computer clement whose opera- 
tion is based on impact ionization in 
semiconductors at liquid heilum tem- 
peratures. Its operation, similar to that 
of a gas discharge tube, involves abrupt 
changes in resistance produced bv volt- 
age across a semiconductor. CRYOSAR 
memory elements arc possible. 

Other Projects 

Other cryogenic components and dc- 

dcvclopmcnt arc ferrite isolators and fer- 
rite limiters (Airborne Instruments Lab- 
oratory). superconducting tranformers 
and transmission lines (IBM), super- 
conducting cavities (Hughes), micro- 
ware superconducting switches (RCA 
and Hughes), harmonic generators 
(Hughes), low-temperature photocou- 
ductors (RCA and Kcarfott). infrared 
detectors (Wcstinghousc, WADD. 
Hughes) and reversing switches (Na- 
tional Research Council). 

Besides these special cryogenic de- 
vices, standard components may be 
made with new and improved proper- 


ties when used at cryogenic tempera- 
tures, according to W. C. Dunlap, Jr., 
head of the solid state research group 
at Bendix Research Laboratories. Al- 
lowable voltages applied to rectifiers 
and capacitors, he says, may be increased 
greatly because the thermal factors in 
breakdown are sharply reduced. Unique, 
small-size resistors are possible in such 
systems, he says. 

Along these lines, RADC is conduct- 
ing a cryogenic program aimed at more 
immediate use of avionic equipment 
cooled to liquid nitrogen temperatures. 
By operating avionic equipment at 
lower temperatures and not allowing 
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large temperature fluctuations. RADC 
engineers expect to obtain improved 
performance and better reliability than 
possible at room temperatures. 

'Hie preservative effect of low tem- 
peratures. Dunlap adds, might prevent 
deterioration of avionic components. 
Materials Studies 

The importance of materials in cryo- 
genic electronics is indicated by the 
groups among the 44 questioned which 
are studying materials. The number 
breaks down as follows: superconduct- 
ing materials— 23; semiconductors— 2; 
and paramagnetic materials— 3. 

In superconductors, the prime mate- 
rials of cryogenic electronics, many 
groups report efforts to find new super- 
conductors. to raise transition tempera- 
tures of known alloys or to find new ma- 
terials with higher transition tempera- 
tures (for higher temperature opera- 
tion); to find metals or alloys with sharp 
superconducting transitions; to obtain 
pure materials with low critical mag- 
netic fields (for thin film cryotrons) or 
impure materials with high critical fields 
(for electromagnets). 

Among the superconducting mate- 
rials and the laboratories where they 
are studied are niobium and its com- 
pounds. bismuth-mercury, and vana- 
dium compounds (Kcarfott); niobium 
nluminidc, rhenium nitride and zircon- 
ium zincide (Bell Telephone Labora- 
tories); tin. lead, mercury, nickel and 
tantalum (MIT); niobium, tin. alum- 
inum and zinc alloys (Rutgers Univer- 
sity); and thallium (Physical Technical 
Federal Institute). 

Cooling Mechanisms 

Nine of the organizations questioned 
are working on cooling mechanisms for 
cryogenic electronics. Ohio State Uni- 
versity. for instance, is examining un- 
der contract to RADC. The effects be- 
ing studied include some considered in- 
efficient by present standards, but which 
supply logistic advantages of simplicity, 
reliability and convenience in handling 
and use of non-stratcgic materials. 
RADC says. Ohio State is studying 
magnctothcrmal and cndothcrmal 
chemical reaction effects. 

If superconductors can be found 
with transition temperatures near the 
higher temperature of liquid hydrogen 
(20.4K), cooling problems may be eased 
for superconducting devices. To date 
the highest reported transition tempera- 
ture is for niobium-tin (about 19K). 
One scientist suggests eventual use of 
liquid neon (27.2K) refrigerating sys- 
tems although the cost could prove pro- 
hibitive. 

Air Products, Inc., a manufacturer of 
cryogenic systems for cooling electronic 
devices, is urging avionics people to de- 
sign 20 to 40K systems for airborne ap- 



These short range systems use 
a completely transistorized trans- 
mitter-receiver unit, powered by 
economical self-contained batteries, 
and weigh less than one pound. 


TELEPATH systems are available 
for operation in either 27 me. or 
50 me. bands. No license is required 
for the 27 me. TELEPATH ... it 
can be used immediately! 


Radio unit; headset with antenna, 
earphones and microphone; shirt-clip 
controls. 


OTHER MODELS 


TELEPATH systems are a part of 
your wearing apparel, assuring you 
of more freedom and convenience of 
use than the old style “walkie- 
talkies.” TELEPATH systems may 
be used to provide complete com- 
munication networks, either indoors 
or out. They also may be used direct- 
ly with your present communications 
system, to extend its usefulness. 



TELEPATH systems are unsur- 
passed for intelligible communica- 
tions in high noise or poor visibility 
conditions where direct vocal or 
visual contact is impossible. 


i 


FEATURES: 

Crystal Controlled Transmitter 
Crystal Controlled Superheterodyne 
Receiver 

Meets All Applicable FCC Requirements 
Long Battery Life 
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TAPCO GROUP 

r trwT Thompson Ramo Wooldridge Inc. 


STATI C I N VE RTE R-The Tapco inverter employs special logic and 
power circuitry which generates the three-phase output shown in 
the photograph at left. This technique of “synchronous switching”* 
provides an output which is essentially devoid of 3rd and 5th 
harmonics and their multiples as well as all even harmonics. Although 
the resultant wave form can be used unfiltered in many applications, 
a total harmonic distortion of less than 5% can be obtained with 
a filter that ft appreciably smaller and lighter than would be required 
to filter a square wave. Special controlled rectifier output circuitry 
provides both efficient voltage regulation and short circuit protection. 
Switched mode operation throughout insures maximum efficiency 


srae 


300 cps. Shock: 40 b. A 

t- 125"C. PHYSICAL DATA-Envelope Dimensions 
-x 10". Weight: 25 lb. 

VOLTAGE REGULATOR -This regulator utilizes a pair of silicon 
controlled rectifiers in a full-wave, buck-boost configuration. By 
means of a fast response magnetic amplifier, this circuit simultane- 
ously. provides efficient voltage regulation, transient elimination, and 
short circuit protection. A stable internal d.c. reference in conjunc- 
tion with the magnetic amplifier provides the necessary control to 
maintain an output voltage constant to within ±0.7%. Efficiency 
of over 90% is obtained with d.c. input voltage variations as high 
as 22 to 30 vdc. 


plications. The reason for this, the 
company points out, is the significant 
increase of refrigeration, and the sav- 
ing of power and size due to Carnot 
cycle efficiency at these elevated tem- 
peratures. 

Other points brought out by the re- 
sults of the survey are: 

• Government agencies arc supporting 
at least a portion of the cryogenic re- 
search and development at 29 of the 
44 organizations questioned. 

• Sponsoring government agencies in- 
clude Wright Air Development Divi- 
sion, Rome Air Development Center, 
Air Force Cambridge Research Center, 
Air Force Office of Scientific Research, 
Office of Naval Research, Navy Bureau 
of Ships. Army Signal Corps, Depart- 
ment of Defense, Army Ballistic Mis- 
sile Agency, National Science Founda- 
tion, National Bureau of Standards and 
the National Aeronautics and Space Ad- 
ministration. 

• Total annual company or laboratory 
investment in cryogenic electronics plus 
the annual amount of government 
money received for this purpose was re- 
ported by 24 of the 44 groups as pre- 
viously indicated. The 24 reporting 
organizations appear to be a reasonable 
cross-section of the total sample in 
terms of program and organization size. 

• Principal problems which remain to 
be solved to permit more widespread 
application of cryogenic devices reported 
by survey participants (with several in- 
dicating more than one) fall into these 
general categories: size, weight, relia- 
bility of refrigerating systems and de- 
nars (19); more extensive range of 
materials (5): better understanding and 
knowledge of materials (6); reproduci- 
bility (4); scarcity of helium (2); need 
for logic circuitry (1); better materials 
handling (1); miscellaneous (4); and no 
answer (14). 

• Responses to the question: Do you 
foresee the use of cryogenic electronic 
equipment in aircraft, missiles or space 
vehicles?— were “yes” (2 “>). "no” (1). 
“possibly” (3), “questionable" (1). "not 
in a position to know” (1), and “no 
answer” (14). 

Some of the individual cryogenic 
electronic research programs arc: 

• Stevens Institute of Technology- 
Scientists arc investigating multiple 
films of superconducting and normal 
metals; thin normal films on supercon- 
ducting base and ferromagnetic super- 
conductors. 

• RCA-In addition to device work, this 
company is studying superconductive 
metals and alloys, including transition 
metal compounds. Objectives arc to 
study factors affecting the kinetics of 
the transition between normal and sup- 
erconducting states using suitable mate- 
rials, and to explore intcrmetallic com- 
pounds and compound alloys for new 
superconductors. 


• Rutgers University-Dr. Bernard Serin 
is studying properties of dilute super- 
conductive alloys. He is interested in 
the effect of electron scattering on sup- 
erconducting properties and on the iso- 
tropy of a superconducting energy gap. 
He is also investigating effects of al- 
loying on the normal phase of the same 

• Sperry Gyroscope Co.— Surface Arma- 
ment Division is studying basic proper- 
ties of thin films, 20 to 50 angstroms in 
thickness, and investigating microwave 
response, current distribution and 
switching properties of films. Also test- 
ing of Silsbee's hypothesis of conditions 
under which superconductivity can ex- 
ist is under way. K-band amplifiers with 
15 to 18% bandwidths are expected to 
evolve. 

Researching Cryogenics 

Other Sperry divisions or Sperry Rand 
Corp. divisions are researching cryo- 
genics for infrared and gyroscopic de- 
vices (Marine Division); for broad-band 
millimeter wave sources including am- 
plifiers. oscillators and detectors in 30 
to 300 kmc. range (Electronic Tube 
Division): for microwave devices per- 
haps using superconducting circuits 
and cooled dielectrics in countermeas- 
ures applications (Countermeasures Di- 
vision) and for new kinds of sensing 
devices (Spcrrv Microwave Electronics 
Co.). 

• Hughes Aircraft-Firm is working on 
crvogenic systems for use with infrared 
detectors, and more recently with Mas- 
ers and parametric amplifiers. Hughes 
is now mass producing open-loop nitro- 
gen gas systems capable of cooling an in- 
frared detector down to 80K from 
ambient in less than three seconds. A 
method of making heat exchanger tub- 
ing with fins as thin as 0.0008 in. thus 
permitting highly efficient heat ex- 
change has been developed. 

Hughes is developing closed-loop 
systems including liquid helium for 
application to infrared detectors, and 
metal, liquid-helium dewars which the 
company says should be smaller and 
more rugged than commonly used glass 
dewars. 

A liquid nitrogen transfer cooling sys- 
tem is now going into production for 
an airborne weapon system, and a pro- 
totype liquid helium system is being 
prepared for a flight test program to be 
carried out in the spring of 1960. 

Organizations participating in the 

Aeronutronic. a division of Ford Mo- 
tor Co.: Air Force Cambridge Research 
Center; Airborne Instruments Labora- 
tory. Inc., a division of Cutler-Hammer 
Inc.; Air Products. Inc.: Arthur D. Lit- 
tle, Inc.; Autonetics, a division of 
North American Aviation, Inc.; Battelle 
Memorial Institute; Bell Telephone 
Laboratories; Burroughs Corp.: Car- 
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BENDIX DOPPLER NAVIGATION SYSTEM 

Years-ahead design anticipates airline performance needs ... today and tomorrow 



Built-in airline accuracy and reliability are the chief 
reasons why Bendix leads in commercial jetliner 
Doppler navigation. These essential qualities are the 
direct result of the advanced design and painstaking 
fabrication of the Bendix Doppler System, and they are 
the key factors that led United Airlines to select the 
Bendix system over all others. 

Here are 10 reasons why Bendix Doppler is ahead 


n System 
3 companion CPA-24 
y 14 lbs. 


j Completely transistorizei 


n with signals 
lse of unique 


HI Maximum accessibility for maintenance achieved 
through use of plug-in computer circuit boards and 
sub-chassis construction. 

El Modulation system, computer elements, and other 
critical circuitry engineered for expansion into 
Mach 2 and Mach 3 aircraft. 


to continuously compute ground position relative to a 
selected track. This information is displayed as a direct 
readout in front of the pilot as distance to his desti- 
nation and his position to the left or right of the selected 


Bendix Radio Division 

20SI. 42nd Street, N,» Yo.k I7. N Y. ' 





negic Institute of Technology-, Convair, 
a division of General Dynamics Corp.; 
General Electric Co. Computer Labora- 
tory, Palo Alto, Calif., and General En- 
gineering Laboratory; Hughes Aircraft 
Co. (Electronics and Infrared Labora- 
tories); International Business Machines 
Coip.; Jet Propulsion Laboratory of 
California Institute of Technology; 
Kcarfott, division of General Precision, 
Inc.; Lincoln Laboratory of Massachu- 
setts Institute of Technology; Louisi- 
ana State University, and the Martin 
Co. (Electronics and RIAS divisions). 

Also. Massachusetts Institute of 
Technology (Electrical Engineering 
Computer Components); Minncapolis- 
Honeywell Regulator Co. (Aeronautical 
Division); National Bureau of Stand- 
ards. Radio Standards Laboratory'. 
Boulder. Colo.; New York University 
(College of Engineering); Ohio State 
University (Antenna Laboratory and 
Department of Chemistry); Pennsyl- 
vania State University (Cryogenic Lab- 
oratory); Purdue University (School of 
Electrical Engineering); Radio Corp. 
of America; Rome Air Development 
Center; Rutgers University (Phvsics 
Department); Space Technology Lab- 
oratories, Inc., (Physical Research Lab- 
oratory): Sperry Gyroscope Co. (Surface 


New York— David A. McLean of 
Bell Telephone Laboratories was named 
winner of the 1959 Miniaturization 
Awards Competition last week for 
his development of techniques for mak- 
ing tiny integrated circuits, consisting 
of capacitors, resistors and interconnec- 
tions, all of tantalum, by the process of 
sputtering (AW Sept. 28. p. 75). 

The annual competition is sponsored 
by Miniature Precision Bearings Inc., 
Keene. N. H. 

Aviation Week was one of 10 or- 
ganizations or persons awarded Cer- 
tificates of Excellence in the 1959 
Miniaturization Awards Competition. 
Aviation Week was selected for having 
made “significant contributions to 
miniaturization by seeking out, recog- 
nizing and reporting on significant 
achievements in this field. Because up- 
to-the-minute knowledge of new ideas 
of others is a powerful stimulant to the 
creative thinking of engineers and scien- 
tists. Aviation Week has stimulated 
research and development in micro- 
circuitry and molclcctronics.” 

Other recipients of Certificates of 
Excellence include: 

• Dr. Jerome J. Tiemann, General Elec- 
tric Research Laboratory, for his con- 
tribution to the development of the 
tunnel diode. 


Armament, Marine, Electron Tube, and 
Countermeasures Divisions and the 
Sperry Microwave Electronics Co.); Ste- 
vens Institute of Technology (Depart- 
ment of Physics); U. S. Army Signal 
Research and Development Laboratory, 
Ft. Monmouth. N. J.; U. S. Naval Post- 
graduate School (Department of Phys- 
ics), Monterey, Calif.: University of 
California (Los Alamos Scientific Lab- 
oratory); University of Kansas (Depart- 
ment of Chemical Engineering); Uni- 
versity of Michigan (Solid-State De- 
vices Laboratory of Electrical Engineer- 
ing Department): Universitv of North 
Carolina: Virginia Polytechnic Institute; 
Westinghousc Electric Corp. (Research 
division); and Wright Air Development 
Division. 

In addition, three foreign labora- 
tories participated in the survey. Thev 
are National Physical Laboratory. Ted- 
dington, Middlesex, England; National 
Research Council, Ottawa. Canada; and 
Physical-Technical Federal Institute, 
Braunschweig. Germany. 

Information about cryogenic elec- 
tronic research at several companies 
which did not participate in the survey 
but were mentioned here came from 
company spokesmen or sources outside 
the firms. 


• Jack S. Kilby, Texas Instruments, 
Inc., for his contribution to the devel- 
opment of complete solid-state circuits 
using a single crystal of semiconductor. 

• Pacific Semiconductors, Inc., for the 
development of microdiodes which oc- 
cupy only l/50th the space of a con- 
ventional semiconductor diode. 

• Mallory Battery Co. and Ruben Lab- 
oratories for development of the world’s 
smallest mercury battery, about the size 
of an aspirin tablet, which has long 
shelf life and cm operate under extreme 
environmental conditions. 

• Col. Clarence H. Lewis, headquarters 
Air Research and Development Com- 
mand, and Westinghousc Electric Corp. 
for initiating the concept of molecular 
electronics and demonstrating its poten- 
tialities (AW Apr. 27. 1959, p. 54). 

• Eldon C. Hall, Massachusetts Insti- 
tute of Technology Instrumentation 
Laboratory, and Samuel A. Francis, 
Francis Associates, for the development 
of the welded-pack fabrication tech- 
nique which made it possible to reduce 
the size of the Polaris inertial guidance 
digital computer to about one-quarter 
its former size and about one-half its 
previous weight (AW Aug. 24, p. 104). 

• General Electric Co., Miniature Lamp 
Department, for the development of 
the smallest 150 watt bulb ever made, 


which measures only one-half inch in 
diameter and features a “no-blacken- 
ing" characteristic. Lamp was devel- 
oped for use in wing tip of military 

• Centralab, the Electronics Division of 
Globe Union, Inc., for production of 
the smallest complete four-stage ampli- 
fier ever constructed. The hermetically 
sealed unit measures 0.55 in. in diam- 
eter and 0.25 in. thick. 

• Bendix Research Laboratories for de- 
velopment of a miniature hydraulic cam 
motor, measuring only 1 in. in diameter 
and 1 in. long, which develops 0.5 hp., 
for use in space vehicle applications. 



► Probing Upper Ionosphere-Electron 
density of the upper atmosphere above 
the F-2 region will be studied with satel- 
lite payload and ground control equip- 
ment to be developed jointly by the 
Central Radio Propagation Laboratory 
of the National Bureau of Standards and 
Airborne Instruments Laboratory. The 
Piopagation Laboratory will establish 
experimental constants and interpret 
data: AIL will design, develop and fabri- 
cate airborne and ground checkout 
hardware, ground display equipment. 

► Space Guidance Team-Team of 
former Army Ballistic Missile Agency 
scientists, perhaps 1 5 in number and 
headed by Dr. Frederick K. Mueller, 
previously deputy director of ABMA 
Guidance and Control Laboratory, will 
be the nucleus of Astro-Space Elec- 
tronics Corp., Huntsville. The new 
firm, set up by Belock Instrument 
Corp., College Point. N. Y., will handle 
research, development and manufacture 
of guidance control systems and space 
vehicles. 

►Signed on the Dotted Line— Major 
contract awards recently announced bv 
avionics manufacturers include: 

• Ryan Electronics, division of the 
Ryan Aeronautical Co.. San Diego, has 
been awarded three contracts totaling 
more than Sl.l million by Sikorskv 
Aircraft for an additional quantitv of 
AN/APN-97 radar navigation sets, 
spires and test equipment for use in 
Sikorsky’s Navy helicopters. 

• Transval Electronics Corp., El Se- 
gundo, Calif., is to deliver two types of 
power supplies to activate ground sup- 
port equipment for the Bomarc missile 
under a S600.000 contract from Boeing 
Airplane Co. Accelerated scheduling 
calls for delivery within six months. 

• Collins Radio Co., Cedar Rapids, 
Iowa, will produce airborne VHF com- 
munication and navigation equipment 
for the Air Force under a Sl.l million 
contract. 


Bell Laboratories Employe Wins 
Annual Miniaturization Award 
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ac Seeks and Solves the Significant— Inspired by GM’s pledge to contribute heavily to our national defense, 
AC, an acknowledged leader in the new technology, plans to reach far beyond such accomplishments as 
AChiever inertial guidance systems. / This is AC QUESTMANSHIP. It’s an exciting scientific quest for 
new ideas, components and systems ... to promote AC’s challenging projects in guidance, navigation, 
control and detection. / Mr. Jack Briner, AC Director of Field Service, believes his department's Career 
Development Program "offers young engineers world-wide opportunities in the practice of Questman- 
ship." They learn a product from its technological theory through its operational deployment. Following 
this training, "they utilize their own ingenuity to support AC products in the field, with more effective 
technical liaison through training, publications, maintenance engineering, and logistics.” / You may 
qualify for this special training, if you have a B.S. in the electronics, scientific, electrical or mechanical 
fields. Special opportunities also exist at AC for men with M.S. and Ph.D. degrees. If you are a "seeker 
and solver," write the Director of Scientific and Professional Employment, Mr. Robert Allen, Oak Creek 
Plant, Box 746, South Milwaukee, Wisconsin. 
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True executive mobility — a funda- 
mental of good business — is achieved 
with Lockheed's 550 mph JetStar. 
Equipped with Collins Electronics, the 
JetStar combines the safety and de- 
pendability of a scheduled airline with 
the flexibility and convenience of a 
privately owned airplane. 

The pressurized cabin provides con- 
ference room quiet, and is available in 
either executive or transport interiors 
for adaptation to any business need. 


COLLINS RADIO COMPANY • 


JetStar passengers arrive fresh and 
ready for business, no matter how 
long the flight. The JelSlar's short 
field capability allows landings at even 
the smaller city airports, greatly in- 
creasing the utility of the airplane. 
All-weather flying, at altitudes up to 
45.000 feet, lets management ... not 
the weatherman . . . control the flight 
schedule. Smooth, safe flight over the 
weather and right down to the runway 
is assured by Collins Electronics. 



CEDAR RAPIDS. IOWA • DALLAS. 


Collins light, compact communication, 
navigation, instrumentation and radar 
transponder systems are the natural 
choice for the high performance Jet- 
Star. Additional bonuses of mainte- 
nance case and fast installation are 
delivered by Collins Electronics. 

A Collins-equipped JetStar approaches 
the ultimate in a management tool that 
allows jet-age decision makers to make 
an approach to good business anytime 
. . . anywhere in the world. 


TEXAS • BURBANK. CALIFORNIA 




Rotor would be powered by air diverted from turbojet to rotor system’s free turbine, then through a shaft to drive a compressor which would 
send cold air to three jets at the tip of the rotor blade. USAF funded design, construction and test of wind tunnel model. 


Sikorsky S-57 Jet VTOL Stores Rotor in Fuselage 



ity through the transonic range, Sikorsky says. USAF and Navy have studied the S-57 design concept. 
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TURBINE DRIVES UNLIMITED 

FOR THE WHO'S WHO OF TURBINE INDUSTRY 


WHITNEY • REPUBLIC 


Distinguished names like these— the leaders of the industry- 
have set the pace for turbine development — and keeping pace with 
them is Western Gear with the precision gear drives that add to turbine 
efficiency. In the belief that we have produced more drives than any 
other manufacturer, Western Gear confidently offers the services 
of the field's most experienced engineers — experts in design whose 
work is backed by unmatched manufacturing and testing facilities. 
Simplify your own drive problems by calling on Western Gear — 
decades of experience and hundreds of designs to draw on can save 
you both time and money. We guarantee a better, completely reliable 
drive in less time. Let us prove it— call on Western Gear now. 

Call or write Precision Products Division, P.O. Box 192, 

Lynwood, California. . 
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Aviation Week Pilot Report: 


S-60 Demonstrates Crane Feasibility 


By Robert I. Stanfield 

Stratford, Conn.— Sikorsky's S-60 fly- 
ing crane test vehicle aptly demon- 
strates the vertical lift crane concept 
and potential-its cargo and personnel 
carrying techniques, and commercial 
and military capabilities. 

Good visibility— coupled to its aft-fac- 
ing pilot opera’tion-simplifies loading 
and unloading. 

Effectiveness of the S-60 was ob- 
served by this Aviation Week pilot- 
editor flying first as a passsenger in the 
20-seat detachable. experimental 
“people pod" and then as an operator 
of the piston-driven, multi-engine Sky- 

crane which cruises at 1 00 kt. and can 
haul a 5-ton payload. 

The rotorcraft was built around ex- 
isting components of the production 
S-56, including engines, hydroincchani- 
cal clutches, gear and gear boxes, etc. 
Only the structure and cockpit arc dif- 
ferent. The development represents a 
Sikorsky investment of more than S2 
million! Navy's Bureau of Aeronautics 
furnished bailed components (AW Apr. 
20, 1959, p. 29). 

Powerplants are two Pratt & Whit- 


ney R2S00-54s, each generating 1,900 
hp. normal rated and 2.100 hp. military 
rated at 2,700 rpm. Fuel grade is 1 1 5/ 
1-15 octane. Empty weight is 19,615 
lb.; maximum gross weight is 54.500 
lb. Still-air range is 250 naut. mi. 

The S-60 is the forerunner of a 
family of turbine-powered cranes de- 


signed by Sikorsky as universal tactical 
vehicles that will provide a maximum 
payload of up to >0 tons, maximum 
flexibility to transport any type of cargo 
and do any type of lifting, hauling or 
towing in the minimum time and at 
minimum cost. 

l-'irst of these, Sikorsky's S-64. will 
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X-roys 


quickly get to the depth you want 
—comprehend the precise area and 
degree of knowledge you need— in 
any realm of technological interest 
or activity. 
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Mail this coupon for full information 

McGraw-Hill Encyclopedia of Science and Technology 
327 West 41 st Street, New York 36, N. Y. 

Please send me your Prospectus on the McGRAW-HILL ENCY- 
CLOPEDIA OF SOENCE AND TECHNOLOGY, with full de- 
tails of your special price offer and budget terms for Prepublication 
Subscribers. (No obligation, of course. No salesman will call.) 


An unprecedented publishing achievement 
providing a complete reference work for 
the library of the engineer or scientist. 


tpoDAY’s accelerated pace of 
*■ technological developments de- 
mands a broader scientific back- 
ground of the technical man. No 
longer can a thorough knowledge 
of only his own specialty assure 
him of success. A structural engi- 
neer must know about ocean cur- 
rents before designing an off-shore 
oil-drilling platform ... a chemist 
needs a better background in elec- 
tronics to make full use of instru- 
mentation ... an engineer placing 
a cross-country pipeline requires 
knowledge of weather conditions 
... a space scientist needs infor- 
mation on human physiological 
and psychological factors. The 
McGraw-Hill ENCYCLOPEDIA 
OF SCIENCE AND TECHNOL- 
OGY is designed for needs such as 
these or others with which you may 
come in contact. Nothing remotely 
like this has ever been done before. 

Your mailer reference to the 
world of science and technology 

More than 7000 separate articles— 
many of them by men credited with 
performing pioneer research in their 
fields — provide unrivaled breadth of 
coverage— meet many needs within 
your range of interests and challenges. 
The articles range from concise defi- 
nitions and basic foundation material, 
to the most modem developments, ap- 


plications, and discoveries. So skillful 
and extensive is the cross-refcroncing 
that you could follow through to a 
basic education in virtually any tech- 
nical or scientific field. 

The work of 

world-renowned authorities 

More than 60 Consulting Editors, aid- 
ed by a distinguished Advisory Board, 
chose the most outstanding persons in 

clopedia. The names of the 2000 con- 
tributors read like a “who's who" in 
the pure and applied sciences — as- 
suring you of the most informed view 
of each subject covered. 

Leading contributors like Glenn T. 
Seaborg on the transuranium ele- 
ments; Paul A. Siple on Antarctica; 
Selman Waksman on antibiotics ; E W. 
Bridgman on classical mechanics; H. 
E. Edgerton on deep-sea photography ; 
recent Nobel Prize-winner Emilio 
Segre on the antiproton and anti- 
matter; Krafft A. Ehricke on space 
engineering; and others of equal stat- 
ure— provide you with brilliant cov- 
erage of any topic you seek out. 

Unequalled in clarity 

When you turn to the encyclopedia, 
you find that the articles explain and 
illustrate with the utmost skill, clarity, 
and accuracy. Complete understand- 
ing, in addition to factual information, 
keynotes the encyclopedia’s approach. 
The style of treatment enables you to 


To give the Encyclopedia as wide an initial circulation as 
possible — among the type of readers whose reactions are 
most important — a special low price, affording a savings of 
$16.00, is offered. 

This offer is limited to orders placed before the Encyclo- 
pedia is published. In view of this, we urge you to mail the 
coupon for further information promptly. Your request now 
will reserve this price advantage for you, subject of course to 
your later examination and acceptance of the Encyclopedia. 
Write to McGraw-Hill Encyclopedia of Science and Technology 
327 West 41st Street, New York 36, N. Y. 

Address department AV-3-28 
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.tow — for the first time in the whole span 
I of technological progress can you have 
conveniently and inexpensively available a 
universal reference of technical knowledge. 
Never before have so many and such inter- 
nationally known authorities been enlisted 
to provide you with the broader, more com- 
plete scientific and engineering background 
required by today’s exploding technological 
developments. 

Monumental in scope . . . prepared by over 
2000 authorities . . . the McGraw-Hill ENCY- 
CLOPEDIA OF SCIENCE AND TECHNOL- 
OGY places at your command the basic concepts, termi- 
nology, and modern developments in every area of engi- 
neering and science. From aeronautics to zoology . . . 
from mechanical engineering to oceanography . . . from 
the atomic nucleus to the far reaches of outer space . . . 
here is the whole sum of basic technical knowledge dis- 
tilled into 15 volumes for ready reference and ease of 
understanding. 

The McGraw-Hill ENCYCLOPEDIA OF SCIENCE 
AND TECHNOLOGY helps you attack more confidently 
the problems demanding knowledge beyond your par- 
ticular field . . . enables you to bridge the gap between 
your specialty and countless other fields which grow ever 
closer to your own. 
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New from Crosley... 

miniaturized 
Command Receivers 
for missiles 
and drones 

To meet the critical need for high- 
density packaging in missiles, Avco's 
Crosley Division has developed new 
miniaturized Command Destruct 
Receivers that weigh only three pounds. 
Their task: To receive and act upon 
instruction from the ground to destroy 
a missile that has gone out of control. 

In the Command Destruct configuration 
for range safety and similar applications, 
the miniaturized Command Receiver 
has four channels incorporating a decoder, 
to provide a secure link between the 
ground station and missile. 

For high-performance drones and decoys, 
there are similar miniaturized Command 
Receivers that employ a 12-channel 
network. These receivers will actuate 
control surfaces, direct engine operation, 
and open a recovery parachute — all by 
radio-conveyed ground instruction. 

Today Avco/Crosley Command Receivers 
are standard equipment on most of the 
nation’s missiles. And by meeting the most 
severe environmental and operational 
requirements they have proved themselves 
for the future. 

For more information, write to Vice- 
President, Marketing-Defeme Products, 

Dept. W-CR, Crosley Division, 

Avco Corporation, 1329 Arlington Street, 
Cincinnati 2d, Ohio 


be flying late this year. The S-64, 
which is expected to carry an 8-metric- 
ton payload (17,656.8 lb.)-with growth 
potential to 1 2 tons— will have the 
same design considerations as the S-60 
except that the tail wheel will be 
eliminated in favor of a nose wheel. 
Cas turbines under consideration in- 
clude the General Electric T64 and the 
Pratt & Whitney JETD12A-1 (jet free 
turbine drive) militarv-rated at 4.050 

slip. 

Turbine-powered S-64, a short-haul, 
slow-spced vehicle, will cruise at 95 kt. 
at a maximum gross weight of 58,000 
lb.. Aviation Week was told. Radius 
of action will be about 21.6 naut. mi. 
This conforms with German mission 
requirements and reflects the interest 
of Wcserflug. West Gennan company, 
in addition to U. S. Armv and Nary in- 
terest generated by the S-60 test 

Sikorsky also has made a design study 
of a flying crane capable of carrying 
an 80.0004b. payload, which the com- 
pany feels may be a ‘‘solution to the 
transport of missiles." Such a helicopter 
would gross about 250,000 lb., have a 
10-bladed rotor with diameter of about 
160 ft., and be capable of tow loads 
approximating 180.000 lb. Powerplants 
would be mounted in multiples and 
thrust would be “equivalent to that of 
three ocean-going tugs.” 

Crane Concept 

Crane concept, as demonstrated by 
the S-60. includes: 

• Carrying of any shape or size load 
within the weight limitation of the ma- 
chine: missiles, pod, vehicles, bridges, 
water buckets, etc. 

• Discharging and picking up of loads 
faster than a cabin helicopter or even, 
says Sikorsky, than a truck: 60 sec. to 


Sikorsky S-60 

Specifications and Performance: 


Empty weight 19,615 lb. 

Normal gross weight. 51,200 lb. 

Maximum gross weight. ... .34,500 lb. 

Cargo capacity 10,000 lb. 


Fuel capacity' 666 gal. (5.996 lb.) 

Over-all length (blades unfolded) 

87 ft. 11 in. 

Over all height: 

With tail rotor 21 ft. 8 in. 

Without tail rotor, for carrier 

Vertical clearance (fuselage and 

ground) 7 ft. 8 in. 

Gear tread 19 ft. 9 in. 

Rotor diameter 72 ft. 

Blade chord 25.6 in. 

Rotor rpin 185 

Maximum speed (sea level). .. .115 kt. 

Normal cruise speed 100 kt. 

Hovering ceiling (IGE) 6.800 ft. 

Range (still air) 250 nant. mi. 


discharge one laid, take off, land over 
second load, hook up second load and 
take off. 

• Use of simple light-weight isolators 
designed to provide vibration-free trans- 
portation— particularly applicable to deli- 
cate missiles or instrumented equip- 
ment suspended separately or in pods. 

• Pod transportation: command posts, 
radio and radar posts, first aid stations, 
personnel transportation, construction 

• Increased lifting capacity— 10% to 
20%-by carrying loads close to fuselage 
and utilizing ground effect for takeoff 
(for large bulky loads normally sus- 
pended below a cabin helicopter). 

• Mine sweeping along with streaming 
and retrieving gear from pods, and 
towing of various items from stalled 
land vehicles to ocean freighters. 
Cargo Hookups 

The S-60 test vehicle, N807. fully 
grossed with about 4,000 lb. of fuel, 
plus pilots, weighs approximately 25,- 
000 lb. Fuselage is cut away (from 
that of the S-56) to provide maximum 
ground clearance. Vertical clearance 
between fuselage and ground is 7 ft. 
S in., allowing the aircraft to hover 
over most loads (that of the S-64 will 
be 9 ft. 4 in.). Cargo hookups can 
be made without interference from 
rotor downwash and static electricity 
hazards. The aircraft also has taxi 
capability with load attached and is 
capable of emergency landings without 
jettisoning load. 

Landing gear is similar to that of 
the production S-56, but incorporates 
large diameter main wheels to provide 
reasonable landing-taxi characteristics in 
rough, unprepared areas. It is mounted 
on the S-56 wing and nacelle structure. 
Use of a tail gear in the test vehicle 
was dictated by the location of the 
main gear— forward of the aircraft center 
of gravity. 

Loads may be secured to a scries 
of hard points on the underside of 
the fuselage and the wing, via snap-on 
adjustable cables. No special slings are 
required and kneeling of the main gear 
(6 in., which may be extended to 10-12 
in.) allows the helicopter to squat down 
over the load. Cargo operation is in 
full view of the pilot at all times. 

Experimental passenger pod. in 
which the flight was made by this pilot, 
weighs about 1,700 lb. empty and was 
ballasted with 4.000 lb. of lead shot 
to weigh it down. It measures 8 x 16 
ft. It was attached to the S-60 by four 
suspension cables at each corner; rubber 
bungees eliminated any contact with 
fuselage. 

Sikorsky is experimenting with varied 
absorbers of vertical movement and 
vibration, including bungee “clusters” 
of three bungees each for each suspen- 
sion cable. Nylon cord also has been 



Opportunities for . . . 

communications 

specialists 


Avco/Crosley is looking for qualified 
individuals to share in the develop- 
ment of new and exciting concepts 
in communications. At Crosley, a 
wide range of communications 
projects offers challenging opportu- 
nities to experienced personnel. 
Research and Development activity 
extends from RangeSafety Receivers 
for missiles to Meteor-Trail Scatter 
Systems for reliable long-distance 
radio links, and includes advanced 
concepts in tactical communications 
for mobile units. 


Openings exist in the following areas: 

• Radio Receivers and Transmitters 

• Miniaturized Circuits 

• Transistors 

• Digital Circuitry 

• D. C. Amplifiers 

• Low-Noise Amplifiers 
Accelerated research into the devel- 
opment of Radar Systems has also 
created unusual positions in this fast 
growing field. Specific areas of in- 

• Microwave Techniques 

• Circuit Design and Development 

• Solid State Building Blocks 

• Pulse and Video Circuitry 


For more information, write to Mr. 
P. B. Olney, Manager of Scientific 
and Administrative Personnel, Dept. 
W-340, Crosley Division, Avco 
Corporation, 1329 Arlington Street, 
Cincinnati 25, Ohio. 
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Lightweight rubber seals 
inflate without stretching 

B.F.Goodrich inflatable seals provide 

ports, etc. Ask your B.F.Goodrich rep- 
resentative to help solve your sealing 
problem. 
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used as a shock absorber. During this 
flight company was testing four air ab- 
sorbers used with Cadillac automobiles. 

The S-60, plus pod and passengers, 
grossed about 31,000 lb. at takeoff. 
Outside air temperature at the Stratford 
plant was 0C. Wind was from the 
west at 30 kt., with gusts to 40 kt. 

Pod Flight 

The pod is a “trailer-type” of vehicle, 
with an almost continuous expanse of 
glass windows. There arc two doors on 
each side, plus one in the rear, facing 
the tail gear. Four airline-type seats 
also face aft; 16 bucket-type canvas 
seats are arranged in two rows of eight, 
back-to-back, in the center of the pod. 
Visibility to all areas is excellent. 

Noise lead is fairly high once the 
two piston engines fired up. though we 
didn’t have to shout to be heard. Taxi- 
ing was smooth; there was no discom- 
fort while moving out to run-up posi- 

Flight in the pod was made from a 
hover to several circuits of the plant 
at an altitude of 2,000 ft. where, with 
no insulation in the experimental pod, 
it was slightly frosty. There was little 
jouncing evident and, despite the strong 
wind, a minimum of vibration was 
apparent. Air was choppy, and the pod 
rode well with the helicopter through 
the rough air. Initial test flight with 


this type of absorber did produce a 
noticeable side-sway and side-to-side 
shake. 

S-60 does not provide for jettisoning 
of loads on the hard points. This, of 
course, is comparable to carrying a 
load internallv in a cabin-type aircraft. 
Some pilots have felt that the ability 
to jettison would be a desirable fea- 
ture and also feel that while the prac- 
ticed method of supporting cargo on 
four cables is completely adequate, addi- 
tional cables could be used to eliminate 
all swaying. 

Pilots with only checkout experience 
have had little difficulty in making 
successful pickups and drops, accord- 
ing to Sikorsky. Precise operation, with 
the good visibility offered by the crane, 
poses no problem. 

During flight from the cockpit, this 
Aviation Week pilot was accompanied 
by John F. Porth, company test pilot. 
The cockpit is suspended below the 
main part of the fuselage. The pilot, 
who sits on the left, is provided with 
a swivel seat and two sets of controls; 
swiveling about, he can operate the 
aircraft hieing rearwards with cargo and 
landing site in full view. The copilot 
is provided with conventional forward- 
facing controls. (Turbine-powered S-64. 
by comparison, will have a fixed seat 
to the rear.) 

Two jump scats are provided for ad- 


. . Where there is no air to resist their motions, all bodies will move with the greatest freedom.” 



SIR ISAAC NEWTON Principles of Natural Philosophy 
Today, almost three hundred years after Newton’s 
Principia appeared, man is about to satisfy his cent- 
uries-old curiosity concerning space “where there is no 
air.” First instruments went. Soon man himself will go. 

Prior to man’s undertaking sustained space voyages 
propulsion systems with efficiencies far exceeding 
those presently available must be developed. 

The scientists and engineers at Electro - Optical 
Systems are in the advanced stages of research and 
development on what may well be a forerunner of 
practical space propulsion systems — the ion engine. 

Other advanced research and development programs 
in areas vital to technological progress in space, mili- 
tary weaponry and industry include: 

Energy Conversion Research and 
Advanced Power Systems 
Heat Rejection in Spare 
Molecular Electronics 
Optical Tracking and Guidance 
Space Communications Systems 
Exploding Wire Research 


E 

ELECTRO-OPTICAL SYSTEMS, INC. • 125 NORTH VINEDO AVE. PASADENA, CALIFORNIA 
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ditional crew. Two landing lights, one 
spot and one flood-type, arc located on 
the bottom of the cockpit with 360 deg. 
scope to ensure good visibility at night. 
Standard instrumentation is provided 
for both pilots; only altimeter, tachom- 
eter and manifold pressure gage is pro- 
vided for rearward seat. Basic ASE 
(automatic stabilization equipment) is 
installed, monitoring pitch, roll and yaw 
with provisions for altitude and tether 
controls. Two large rear-view mirrors 
also are mounted adjacent to each pilot. 

The big crane, looking somewhat 
like a praying mantis, was taxied easily 
to run-up position where magnetos were 
checked at 30 in. manifold pressure 
and 2,200 rpm. Automatic stabiliza- 
tion equipment was engaged before 
takeoff. The S-60 was "clean." pod 
har ing been removed, and a mockup 
of the Honest John surface-to-surface 
missile, on trailer, was readied for pick- 
up. Missile-trailer configuration weighed 
about 600 lb. 

Flight Characteristics 

S-60 was lifted off at 30 in. and 2,650 
rpm., feet off rudder pedals, and was 
hovered at 15 ft. Stability was pro- 
nounced. With manifold pressure re- 
duced to 31 in., the aircraft could almost 
hold position "hands off.” Climb-out 
from hover was made at 45 in. and 
2,600 rpm., airspeed indicating 70 kt., 
best single-engine speed. Rate of climb 
was 2,000 fpm. 

Again, the only heading was held in 
the climb; there was no need to touch 
the rudder pedals. 

The rotorcraft normally cruises at 
100 kt. During level flight at 2,000 ft., 
power to 2S in. and 2,600 rpm.. the 
S-60 indicated 80 kt. Despite choppy 
air, the helicopter was able to main- 
tain "hands-off" flight for brief periods. 
With power reduced to 22 in. and 
holding 2,600 rpm., descent of 1,500 
fpm. was made at 80 kt. indicated. 

Moving into the strong wind, for 
pick-up of the Honest John mockup, 
the pilot's seat was swiveled about. Col- 
lective pitch lever went around with the 
seat. 

In this instance the right-seat pilot 
flew the helicopter while the cyclic stick 
was removed and inserted into an aft po- 
sition, ahead of the now rear-ward facing 
pilot. There is a small formation stick 
to the right of the aft-facing pilot, 
which is coupled into the ASE, and 
which has proven satisfactory during 
tests, but was not operable during this 
flight. 

The S-60 was brought deftly over the 
missile-on-trailer; while “sitting” over 
the load the brake was put on to keep 
the tail from swinging. A small crew 
hooked up to the four “end” points of 
the trailer within one minute. Loads 
arc secured in the vicinity of the center 
of gravity; roll inputs due to swaying 
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Military Pilots Depend 
on the unerring Accuracy of 

ARC’S Type 21A ADF 



ARC'S Type 2 1 A ADF is proving of inestimable value 
in the completion of countless critical military missions throughout the world. 

Because of its accuracy and reliability under extreme conditions 
of climate, supersonic speed, and altitude, the Type 21 A ADF has been installed 

and RF-101. 


RESEARCH, DESIGN. DEVELOPMENT AND PRODUCTION OF DEPENDABLE COMMUNICATION, NAVIGATION AND RELATED ELECTRONIC EQUIPMENT SINCE 1928 


arc at a minimum. Stability of the 
S-60 was pronounced during this short 
flight— particularly with use of the ASE 
—after which the aircraft was landed 
and the missile-trailer speedily detached. 

With the use of snap-on’ adjustable 
cables, any tvpc of laid may be readily 
secured to the S-60. In a production 
version (the S-64) adjustable cables 
would be built into the aircraft, in- 
corporated into a shade-roller type 
arrangement to simplify further cargo 
loading and unloading. 

Hydraulic Hoist 

The crane also is provided with a hy- 
drauhcallv operated hoist and a hook 
that can either be manually operated 
from the ground or electrically operated 
from the cockpit. The hoist is located 
directly under the main gear box at 
approximately the center of gravity of 
the S-60. Hydraulic winch is con- 
tmuallv being modified to assure maxi- 
mum reliability. 

The S-60 has been on static tow (an- 
chored to ground) and has held 12,000 
lb. of tension with excess power for 
maneuvering. The 12,000 lb. gives air- 
craft about a 12-dcg. nose-down con- 

Winch installed in the helicopter is 
designed for towing operations up to 

30.000 lb. of tow load. 

The rotorcraft was first flown on Mar. 
25, 1959. Cargos that were carried or 
towed included bridges, fuel tanks, bull- 
dozers, lumber, trucks, water buckets 
(500 gal.), radio control shacks, auto- 
mobiles, trees, and 16 S-58 helicopters 
airlifted from Stratford to Sikorsky’s 
Bridgeport. Conn., plant. As a mine- 
sweeper the S-60 has streamed out 600 
ft. of cable and minesweeping gear dur- 
ing a Navy demonstration. 

Hypersonic Tunnel 
Exceeds 12,000 mph. 

Hypersonic wind tunnel capable of 
speeds in excess of 12,000 mph. and 
temperatures greater than 14,000b' is in 
operation at Stanford University’s Aero- 
nautical Engineering Laboratory. 

Financed by six aircraft firms-Con- 
vair Division of General Dynamics 
Corp., Douglas Aircraft Co., Hughes 
Aircraft Co., Lockheed Aircraft Corp., 
North American Aviation, Inc., and 
Northrop Corp.-the tunnel’s research 
program is supported under contracts 
with the Air Force Arnold Engineering 
Development Center, Tullahoma, Tcnn. 

A bank of 138 capacitors stores up 
electrical energy sufficient to supply 
power for a 200,000-watt-sec. spark 
which boosts arc chamber pressure to 

20.000 psi. Vacuum tank pressure is 
reduced to one-millionth atmospheric 
pressure prior to each “shot” which 
lasts 0.025 sec. 
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Announcing. 


MAY 2nd 
' OFFICIAL. 
AIR 

TRANSPORT 

FACTS 

AND 

FIGURES 


AVIATION WEEK has been officially designated 

to publish in its May 2 issue the 21st edition of "Air Trans- 
port Facts & Figures", a publication of the Air Transport 
Association. "Facts & Figures" contains the official operat- 
ing statistics of Association members and will detail the 
impressive picture of air transport industry progress. 

AVIATION WEEK'S transport editorial department will sup- 
plement "Facts & Figures" with staff articles covering key 

subjects on airline and air transport development 

Jet Transports • Operations 
Maintenance • Financial Trends 
Here is an opportunity to advertise in an issue that will 
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Lockheed Expands Abroad as Partner 


By Richard Sweeney 

Los Angeles— Lockheed Aircraft In- 
ternational. Inc., is setting a broad in- 
dustry pattern in furnishing U.S. tech- 
nical know-how and cash in joint ven- 
tures with foreign companies to pro- 
duce hardware or services. 

LAI teams with existing foreign com- 
panies or finns organized especially for 
the particular enterprise. LAI takes an 
equity position only if money is needed 
and the entire proposition meets strict 
business standards. 

When the company was established 
in April. 1959. as a wholly-owned sub- 
sidiary of Lockheed Aircraft Corp., it 
was assured of capital for equity in 
foreign activities. No limits were set. 
with each deal to be handled indi- 
vidually. Since all Lockheed funds 
come from the same corporate pool. 
Lockheed Aircraft International man- 
agement presents proposals to the par- 
ent finn, and judgments are made at 
that level. 

Although LAI’s corporate manage- 
ment is accountable for its profit and 
loss at the end of fhe fiscal year, ulti- 
mate responsibility is to account to 
Lockheed Aircraft Corp.. which answers 
directly to the latter’s stockholders. 
Foreign Efforts 

All divisions of Lockheed Aircraft 
Corp. are active in foreign markets. But 
LAI has a different position in foreign 
efforts (over and above capital invest- 
ment) than the Lockheed divisions, in 
that efforts are directed to: 

• Seek fields where activities can make 
use of the entire spectrum of capabil- 
ities existing within the parent corpora- 
tion and its divisions, and yield a profit. 

• Handle certain foreign interests 
which Lockheed has had for some time. 

• Serve as a medium of exchange for 
technical knowledge between Lock- 

• Assist divisions of the parent corpora- 
tion in foreign sales promotion of their 
products or services. 

Advisory Services 

LAI is intended to offer technical 
and advisory services in engineering, 
manufacturing, material control, pur- 
chasing, managerial training and long- 
range economic planning in fields where 
the parent finn has capabilities, plus 
the financial support and guidance in- 
herent in taking an equity position. 

A financial interest does not, how- 
ever, necessarily mean LAI furnishes 


all of these services. Nor is it necessary 
for LAI to assume an equity position 
in a foreign enterprise to furnish all or 
part of these services. 

In addition to offering technical 
services involved in new product de- 
velopment in foreign nations. LAI also 
could act as agent for sen-ice divisions 
of Lockheed Aircraft Corp.. such as 
Lockheed Air Terminal (airport devel- 
opment and management) and Lock- 
heed Air Sen-ice (contract maintenance 
for foreign aircraft fleets or help in 
setting up maintenance systems to be 
operated by foreign personnel). 
World Activities 

Parts of the world and fields where 
LAI has been active since its founding 

• Brazil— LAI electronic and radar tech- 
nicians have completed instructing 
Brazilian air force personnel in func- 
tional operation of advanced equipment 

• Argentina— LAI is exploring the possi- 
bility of joining with an Argentine com- 
pany to form an aircraft manufacturing 
firm there. 

• Turkey— LAI is in negotiation with 
THY. the Turkish airline, for establish- 
ment of a maintenance center at Istan- 
bul. 

• India— LAI has been asked to submit 
a proposal for design of a commercial 
feeder-class transport and a separate pro- 
posal for its manufacture in India, for 
local use in that country. 

• Thailand and Indonesia— LAI is dis- 
cussing details of possible assistance for 
national air programs in both countries. 

• Japan— LAI represents Lockheed in- 
terests in manufacture of the P2V-7 and 
forthcoming production of the R-104J 
in Japan. This cognizance is a carryover 
from earlier years when the association 
began with Lockheed Aircraft Service 
Overseas in T-55 maintenance and pro- 
duction. 

• Italy— LAI has negotiated an agree- 
ment with Macchi whereby a light 
utility plane will he produced in Italy, 
and LAI has purchased a substantial 
amount of stock of Acronautica Macchi, 
S. A. 

• Mexico— Lockheed Aircraft Corp. 
formed a partnership with Mexican in- 
terests in 195S. with the initial project 
being the manufacture in Mexico of a 
light utility airplane designed to operate 
from the rough, short airstrips at high 
altitudes which predominate through- 
out Mexico and South America. This 
is the same airplane which will be built 
in Italy by Macchi. When LAI was 


formed, Lockheed Aircraft Corp. trans- 
ferred to its stock in the Mexican con- 
ccrn-Lockheed-Azcaratc S. A.— which 
has a majority of Mexican interests rep- 
resented by AbcJardo Rodriguez, former 
president of Mexico, and Juan F. Azcar- 
ate. Mexican aeronautical pioneer and 
engineer. 

Technical Experts 

In line with its various missions, LAI 
has technical experts in each of its fields 
of interest, who carefully scrutinize 
prospective deals to assess the over-all 
requirements plus the return which may 
be expected on any investment. 

LAI's technical staff includes experts 
in aeronautical engineering, manufac- 
turing. facilities (including construc- 
tion), sales, accounting, purchasing and 
planning. 

LAI also uses services of persons fa- 
miliar with the nation where it is con- 
templating entering business. They 
make contributions concerning legal and 
political aspects involved in doing busi- 
ness in the particular nation, since each 
foreign government usually has its own 
strict rules on how much outside capital 
may be invested and who must hold 
how much of a majority interest. 
Usually, these persons also know the 
proper contacts for foreign negotiations, 
and the required protocol. 

Wien LAI is forming a new enter- 
prise, there are additional factors which 
enter the considerations, such as the pos- 
sibility of giving some business to one 
of the divisions of the parent corpora- 
tion. LAI technical staff is too small to 
accomplish detail engineering on par- 
ticular projects when this is necessary, 
therefore, this usually is subcontracted 
by LAI and its foreign partner to one of 
the Lockheed Aircraft Corp. divisions. 
Plane Market 

The small utility airplane to be built 
in Mexico (and Italy) is an example. 
Lockheed-Azcaratc knew there was a 
market for this type of airplane, but 
the firm was not established to start 
from scratch in design, flight test and 
production. Therefore, the design, 
flight test and certification of the air- 
craft, design and construction of tool- 
ing were subcontracted to Lockheed 
Georgia Division. 

Georgia Division contracted, for a 
given price and according to Lockheed- 
Azcaratc specifications, to deliver com- 
plete and approved production draw- 
ings and specifications to be used in 
Mexico, an FAA-approvcd type cer- 
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tificate, the prototype airplanes, and 
supporting material' to the Mexican 
firm. Georgia Division retains no in- 
herent or residual rights in design wliat- 

Conditions under which LAI and its 
foreign partners may place business 
with the divisions of Lockheed Air- 
craft Corp. varv, and include: 

• Where more than one division is 
capable of doing a job. bids from each 
may be taken before the contract is 
placed. Thus. California and Georgia 
Divisions may both bid on the same 
airplane design proposal. 

• Contract may be given to a particular 
division where personnel and facilities 
arc more readily available to do the job. 
all other aspects being equal. 

• Where only one division has the 
capability to do the job, or where one 
division is in a better position to do 
the job by virtue of its past experience 
in specific areas of a general field, the 
contract may be placed directly. 
Divisional Relations 

Relations between LAI and the di- 
visions of Lockheed Corp. are relatively 
fluid, and work both nays— Lockheed 
divisions may bring business directly 
to LAI, or indicate to LAI where a 
possible opening exists in which LAI 
might be interested, as well as receiving 
business from LAI. 


During foreign negotiations LAI can 
act directly as a sales agent for the 
products of Lockheed Aircraft Corp. 
divisions, but only when the division 
specifically asks LAI to do so. However, 
this does not prevent LAI from gath- 
ering sales leads for the various divi- 
sions' products and notifying the 
division regarding prospects. Here, a 
division may ask that LAI act as its 
agent and try to sell the product, or 
may take over the sales activity itself. 

LAI would be paid for its work when 
acting on behalf of Lockheed divisions, 
but there is no set fee and each case is 
negotiated separately with the division 
involved. There could be cases where 
LAI actually would make no profit from 
this activity, and some where LAI 
might not even recover its expenses or 
ask for them. 

How LAI and a foreign partner get 
together is flexible. LAI may approach 
a foreign company or the latter may ap- 
proach LAI. Nor is it impossible for in- 
dividuals to join in a foreign country 
and approach LAI with a feasible idea. 
Or, LAI may see a possible deal and 
search out individuals to form the for- 
eign company part of the enterprise. 

J. Kenneth Hull has been president 
of LAI since its start, assuming the post 
from the presidency of Lockheed Air- 
craft Service, a job he held from the 
formation of that organization in 1947. 


Vice presidents of LAI who came 
from LAS are J. W. Clutter, W. D. 
Hammond and P. M. Willcox. W. 
Scott McGilvray, former Lockheed Air- 
craft Corp. international development 
manager, also is an LAI vice president. 

In 1953, Lockheed Aircraft Service 
(Overseas) started a program of tech- 
nical assistance with Kawasaki Aircraft 
Co.. Ltd., at Gifu, Japan, to provide 
skills required to overhaul Japan-based 
U. S. military jet aircraft. Kawasaki was 
able to do the job unassisted within one 
year. In 1954, Lockheed helped Kaw- 
asaki set up a jet engine overhaul fa- 
cility, and the assistance was completed 
in 18 months. 

In 1955. Lockheed helped Kawasaki 
set up for production of T-33 jet trainer 
aircraft, including construction of com- 
plete manufacturing facilities, training 
1,500 Japanese workers, plus providing 
management training and technical as- 
sistance. 

Key Figure 

Hull was a key figure in setting up 
this T-33 production, his work involv- 
ing technical and legal negotiations as 
well as establishing the manufacturing 
facility. 

In 1958, Lockheed contracted to pro- 
vide technical assistance for Kawasaki 
and Shin Meiwa Industries, Ltd., for 
manufacture of P2V-7 anti-submarine 
patrol planes, with Kawasaki as prime 
contractor and Shin Meiwa as major 
subcontractor. 

Since previous dealings between 
Japan and Lockheed had involved Hull 
and his staff when an agreement was 
signed last month for production of 
F-104J Slaughters in Japan, this con- 
tract was placed under the cognizance 
of LAI which Hull now headed. The 
agreement between LAI and Mitsubishi 
Heavy-Industries Reorganized, Ltd., is 
the one exception to the pattern of 
F-104 foreign program management, 
which usually rests with California Di- 
vision of Lockheed Aircraft Corp. 

New Offerings 

Arcs Industries, Inc., Bellmore, N. Y., 
engaged in the manufacture of elec- 
tronic and mechanical components, sub- 
assemblies and special devices for use 
in the missile and computer fields: a 
subsidiary provides engineering, manu- 
facturing and research services. Offering 
is 100.000 shares of common stock, for 
public sale at S3.75 per share. Proceeds 
will be used to discharge certain in- 
debtedness; for advances to the 
subsidiary: to purchase additional 

equipment; for working capital. 

Keystone Electronics Company, Inc., 
Newark, N. J., organized (under Dela- 
ware law) Jan. 8. 1960: on Jan. 30 it 
acquired all the outstanding stock of 


Performance Engineers 

Aircraft & Space Vehicle Systems Evaluation 


Diversified projects include the evaluation of ad- 
vanced propulsion concepts for subsonic, hypersonic 
and space vehicles in terms of system performance 
capabilities. Sustained program with excellent sup- 
port from management-computer services from the 
nation’s largest industrial computing facility-con- 
tributing efforts by experienced component specialists. 

Minimum qualifications for these positions include a 
M.S. degree in aeronautical engineering plus 3 years’ 
related experience. 

Please write to Mr. W. M. Walsh 


Research laboratories 

UNITED AIRCRAFT CORPORATION 

•400 Main Street, East Hartford 8, Conn. 
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The Keystone Electronics Co. (a Con- 
necticut corporation), engaged in the 
manufacture and sale of quartz crystals 
and through a New Jersey subsidiary 
engaged in the manufacture and sale of 
special purpose electron tubes. Offering 
is 200.000 shares of common stock: 
133,334 shares to be offered for public 
sale for the account of the company, 
and 66,666 outstanding shares by the 
holders thereof. The offering to be 
made at S3 per share: present book 
value of outstanding shares is estimated 
at S.89 per share. Proceeds of the sale 
of the 133.334 shares will be used for 
additional equipment and inventory: 
for research and development: balance 
for working capital purposes. 

International Rectifier Corp., El 
Segundo, Calif., engaged in the develop- 
ment. manufacture and sale of semi- 
conductor devices. Offering is 120.000 
shares of common stock: 60.000 shares 
to be offered for public sale for the 
account of the company, and 60.000 
outstanding shares by the present 
holder thereof; offering price and under- 
writing terms to be supplied by amend- 
ment. Proceeds of the company's sale 
of 60,000 shares will be used for equip- 
ment for the manufacture of new prod- 
ucts: for carrying of increased 

inventories of finished products: for 
additional capital investments in foreign 
companies; balance will be added to 
working capital to finance expanded 
operations. 

Burnell & Co., Inc., Pelham Manor. 
N. Y., engaged in the design, manu- 
facture and sale of electronic compon- 
ents known as filters or filter networks 
and conductors or coils. Offering is 

200.000 shares of common stock, for 
public sale at S3 per share; an additional 

10.000 shares will be offered pursuant 
to the company’s restricted stock option 
plan. Proceeds will be used to pay the 
company’s SI 00,000 bank loan; for the 
manufacture of magnetic amplifiers and 
the establishment of a new crystal 
filter division; for the purchase of new 
automatic winding and testing and 
production equipment; balance will be 
added to working capital. 

Collins Radio Co., Cedar Rapids. 
Iowa, engaged in the design, develop- 
ment. manufacture and sale of special- 
ized radio communications equipment. 
Offering is SI 2,000,000 of convertible 
subordinated debentures, due 19S0, for 
public sale; interest and conversion 
rates, public offering price and under- 
writing terms to be supplied by amend- 
ment. Proceeds will be added to general 
funds and will be used as needed. 

Tool Research and Engineering 
Corp., Beverly Hills. Calif., organized 
in June. 1959, is the successor (by 


statutory merger in August. 1959) to 
three California corporations. Compiny 
is principally engaged in the design and 
fabrication of production tooling; the 

precision machinery, automation ma- 
chinery. ground support equipment and 
ground handling equipment: in project 
design and engineering; the production 
of stainless steel honeycomb core for 
aircraft and missile programs. Offering 
is 350.000 shares of common stock for 
public sale; offering price and under- 
writing terms to be supplied by amend- 

In February, 1960. the company con- 
tracted to acquire all the outstanding 
stock of Ilillgrcn Manufacturing Co, 
and 76% of the outstanding stock of 
Western Lock Mfg. Co. Aggregate price 
of the stock is S5.014.035; S3.635.000 
payable in cash and SI. 379.035 payable 
in company notes. Of the proceeds of 
the sale S3.635.000 will be used to pay 
the cash portion of the purchase price; 
remainder of the proceeds will be added 
to working capital. Sellers of the stock 
are G. & A. Management Co., Carl A. 
Ilillgrcn. Alice R. Ilillgrcn and Carl C. 
Ilillgrcn. trustee. 

Systron-Donncr Corp., Concord. 
Calif., engaged in the research and 
development, design, manufacture and 
sale of electronic and electromechanical 
instruments and systems. Offering is 
442,700 shares of capital stock for 
public sale: offering price and under- 
writing terms to be supplied by atnend- 

Undcr an agreement dated January. 
1960, the company will acquire all of 
(lie outstanding capital stock of Donner 
Scientific Co. in exchange for the 442,- 
700 shares of the company's stock: said 
shares will be delivered to the present 
owner of all of Donner's outstanding 
stock, who will cause the shares to be 
delivered to the underwriters for public 
distribution. 

Servonics, Inc.. Alexandria, Va., 
engaged in the design, development, 
manufacture and sale of certain elec- 
tronic and electromechanical systems, 
instruments and components. Offering 
is 76.600 shares of common stock, for 
subscription by common stockholders 
at the rate of one new share for each 
five shares held: record date and sub- 
scription price to be supplied by amend- 
ment. Offering also includes warrants 
for the purchase of 24.000 common 
shares, and the shares issuable upon 
exercise of the warrants, which warrants 
were issued in connection with a stock 
offering in April. 1959. Proceeds will be 
used to retire bank note indebtedness 
of SI 00.000; for the purchase f (, I 
tional machinery, equipment and facili- 
ties to expand the company's manu- 
facturing and engineering capability 




United Research Corporation of 
Menlo Park, a subsidiary of 
United Aircraft Corporation, 
announces it has changed its 
name to 

UNITED 

TECHNOLOGY 

CORPORATION 

Objectives of this company 
have evolved to encompass 
not only research but also 
development work in the 
fields of solid and liquid pro- 
pellants through complete 
qualification of rockets and 
of advanced propulsion sys- 


The new name - with its emphasis on 
"technology"— clearly defines the scope 
of the activities being undertaken. 

Construction of two multi- 
million dollar permanent 
facilities to implement the 
objectives of the corporation 
is now underway. A Research 
and Engineering Center is 
being built on a 25 -acre site 
in Sunnyvale; a Develop- 
ment and Test Center in the 
foothills some 10 miles south- 
east of San Jose, California, 
in the prime living area of 
the San Francisco Peninsula. 


UNITED TECHNOLOGY CORPORATION 
P. 0. Box 365 - Menlo Park, Calif. 
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New Kinetics switch transfers battery 
power automatically in space craft 



For satellites, deep space probes or 
extended space flights, it is frequently 
necessary to switch from an exhausted 
battery to a fresh one or to solar power. 
Now Kinetics Corporation has com- 
bined an ultra reliable switch with a 
voltage-sensing element to meet this 
critical requirement. The new Kinetics 
switch is motor driven. It is more 
rugged and reliable than other designs 
and is impervious to shock and 
vibration. 

The switch exhibits no contact 

trum, from 5 to 2000 cycles, 40 G's. 
Voltage drop across typical switch con- 
tacts is less than 10 millivolts at 22 

switch open or closed. High density 
construction permits as many as 21 
circuits in less than 14 cubic inches. 

An ultra-sensitive electronic circuit 
measures battery voltage. When the 
sensed voltage falls to a pre-set level, 
the circuitry passes current to the 


It may be applied in systems where 
a missile is switched to internal battery 
power after check out on ground power. 
After launch, when the missile is in 
flight and the first battery is discharged, 
the same switch can transfer the load 
to a fresh battery or to solar cell power. 
For systems employing more than two 
batteries, additional switches can be 
utilized for programed or automatic 
power change overs. 

For any switch application where 
absolute dependability under tough 

write or phone Kinetics Corporation, 
Dept. K-20, 410 S. Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 


KINETICS 

ELECTRONICS • ELECTROMECHANICS 
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to provide additional working capital 
to finance government and other con- 
tracts; to finance the initial payments 
on land for a future plant site; balance 
for general corporate purposes. 

General Instrument Corp., Newark, 
N. J., engaged in the manufacture of 
electronic components and end prod- 
ucts. Offering is 200,000 shares of 
common stock for public sale; offering 
price and underwriting terms to be sup- 
plied by amendment. Proceeds will be 
used to repay 53,000,000 of bank 
borrowings; balance will be added to 
working capital. 

Magnasync Corp., North Hollywood, 
Calif., engaged in the manufacture and 
sale of electronic equipment and related 
precision products. Offering is 200,000 
shares of capital stock, for public sale 
at 55 per share. Proceeds will be used 
to repay interim loans; for expansion of 
laboratory facilities and personnel for 
research and development; to increase 
plant production facilities, etc. 

Universal - Cyclops Steel Corp., 
Bridgeville, Pa., engaged in the produc- 
tion of specialty steels. Offering is 200,- 
000 shares of common capital stock for 
public sale: offering price and under- 
writing terms to be supplied by amend- 
ment. Proceeds will be added to the 
company’s current funds which will be 
used as needed for future plant expan- 
sion and improvements. 

Riddle Last -Quarter 
Loss Down From 1958 

Washington-Riddle Airlines, Inc., 
under new management since October, 
reported net losses for the last three 
months of 1959 were S47.353 as com- 
pared with a net loss of S347.320 for 
the same period of 1958. 

A comparative profit and loss state- 
ment issued bv the carrier shows that 
Riddle's scheduled freight and char- 
ter operations produced revenues of 
$1,577,079 for the airline as compared 
with operating revenues of S2.S08.460, 
including S910.673 realized from mili- 
tary Logair contracts, during the fourth 
quarter of 1958. 

Expiration of the airline's military 
contract last June was reflected in the 
fourth quarter figures which recorded a 
drop in revenue miles flown from 
2,928.458 for the 1958 fourth quarter to 
onlv 1.238,993 for the last three months 
of 1959. Available ton miles offered by- 
Riddle in the same quarter dropped 
from 19.3 million to 8.8 million. 

Operating expenses of the carrier, re- 
flecting both a reduction in available 
ton miles offered and tighter cost con- 
trol methods, reduced Riddle’s operat- 
ing expenses from a total of S2.042.371 
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in the fourth quarter of 1958 to 51,- 
741 ,208 or the same period of last year. 

In a report to company stockholders, 
President Robert M. Hewitt pointed 
out that Riddle hopes to bid success- 
fully on Logair contracts that will be 
announced by the military by July 1. 
He estimated that if the airline had 
retained its Logair contracts through 
last year. Riddle would have earned a 
net profit for the fourth quarter of be- 
tween 5150,000 and $200,000. 

Acquisitions 
And Mergers 

Consolidated Diesel Electric Corp. 
has acquired control of Ultradvnc, Inc., 
Albuquerque. N. M., producer of pres- 
sure transducers, through a stock trans- 


Bowmar Instrument Corp., Ft. 
Wayne. Ind., has acquired Applied 
Dynamics, Ann Arbor, Mich., manufac- 
turer in the computer field, and will op- 
erate the acquisition as an independent 
company. 

Ionics, Inc., Cambridge, Mass., has 
purchased all assets of Electron Arc, 
Inc., Lynn, Mass., and will operate the 
electrical equipment manufacturing 
company as a division. Ionics uses Elec- 
tron Arc silicon rectifier power supplies 
m its commercial electric membrane 
plants for desalting brackish water. 

Telex, Inc., St. Paul, Minn., has ac- 
quired a 25% interest in Electro-Logic 
Corp., Venice, Calif., producer of digi- 
tal-indicating voltmeter and other in- 
struments. 

II. K. Porter & Cie S. A., interna- 
tional subsidiary of H. K. Porter Co., 
Pittsburgh, has acquired 51% of the 
stock of King Aircraft Corp., Ltd., 
Glasgow, Scotland, supplier of aircraft 
engine and airframe accessories includ- 
ing fasteners, clamps and couplings. 


Financial Briefs 

Cessna Aircraft’s recently purchased 
minoritv interest in French aircraft 
builder Max Ilolste (AW Feb. 15, p. 
33) amounts to 49%. Cessna’s Euro- 
pean sales organizations will continue to 
control sales promotion while Holste, 
under license agreements, will handle 
any European manufacturing. If Cessna 
decides to build the Max Holste Super 
Broussard feeder liner in the U.S.. the 
aircraft's Bastan turboprops will be built 
under license by Continental. Conti- 
nental holds U.S. license rights for all 
Turbomeca engines. 

American Metal Products Co. net in- 
come for the vear ended Dec. 31 was 
$1,93S,992 or $1.40 a share on an aver- 


age of 1,377,777 common shares com- 
pared with 1958 earnings of 51,647,522 
or $1.21 a share on an average of 1,330,- 
025 common shares outstanding. Sales 
in 1959 totaled $57,385,535. compared 
with 195S net sales of 546,397.963. 

B. F. Goodrich Co. net sales for 1959 
totaled S771, 591,342, an increase of 
10.7% over 1958 sales of S697.296,556. 
Net earnings for 1959 were $37,580,186 
or 54.18 a share, compared with 535,- 
457,421 or 53.95 a share the year be- 

Speer Carbon Co., St. Marys. Pa., re- 
ported record net sales of 523,525,268 
for 1959. Sales for the previous year 
were 518,338,899. Net income of the 
company, which manufactures carbon, 
graphite and ceramic products and elec- 
tronic components for the missile, elec- 
trochemical. electrometallurgical, nu- 
clear and automotive industries, was 
S1.970.S17 or S2.20 a common share 
for 1959, compared with 51.176.034 or 
SI. 30 a common share in 1958. 

North American Aviation expects to 
exceed SI billion in sales in Fiscal 1960, 
J. H. Kindclbcrgcr, board chairman, said 
at the company’s annual meeting. The 
company had sales of more than 51 bil- 
lion in 1959 and 1957. Current back- 
log, however, has dropped to 5695 mil- 
lion, from 5765 million a year ago. In 
the last fiscal year 43% of North 
American’s sales were from missiles, 
electromechanical and electronic prod- 
ucts, rocket engines, nuclear reactors 
and architectural metals compared with 
33% in the previous year. 

Thompson Raino Wooldridge sales 
for the vear ended Dec. 31 totaled a 
record $417,748,953 compared with 
$340,621,767 in 1958. Total sales in 
the missile, space and electronics field 
were 5167,153,000, an 87% increase 
over the 1958 figure, 589,382,000. Net 
income in 1959 was $9,743,918 or 
53.02 a share on 3,119,503 common 
shares, compared with $8,979,232 or 
52.86 a share on 3,024,983 shares in 
1958. 

O. K. Electronics Corp. is merging 
with Thermal Controls, Inc. The com- 
panies, both of Nutley, N. J., will op- 
erate under the name Thermal Con- 
trols, manufacturing thermal time delay 
relays, high vacuum fuses and other 
thermal devices. 

Garrett Corp. sales for the half year 
ended Dec. 31 totaled a record 51 07,- 

824.000 compared with SSI, 727,000 
on Dec. 31. 195S. Net earnings were 

52. 703.000 compared with SI, 241. 000 
tor the previous year's first half. Gar- 
rett has formed a subsidiary company, 
Garrett (Japan), Ltd. 
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CRADLE holds three lamps for red and white glide slope system (left). At right is Dnlto flight simulator (AW Feb. 1, p. 93). 


FAA Evaluating Variety of Landing Aids 


By Robert H. Cook 

Atlantic City. N. J.— Federal Aviation 
Agency is moving rapidly toward its 
goal of an all-weather landing svstern 
through round-the-clock testing of run- 
nay and approach area hardware at the 
National Aviation Facilities Experimen- 
tal Center here. 

Installed along the first 2,000 ft. of 
NAFEC’s 13-31 instrument landing sys- 
tem runway are five different versions 
of visual glide slope aids and five new 
runway lighting systems. Center proj- 
ect officers hope they will make a sig- 
nificant contribution toward elimina- 
tion of such hazards as the “black hole" 
at touchdown in both fair and foul 

NAFEC feels the evaluation program 
is particularly significant because it is 
providing FAA with its first opportun- 
ity to engage in “live” testing of the 
hardware with military, commercial and 
general aviation pilots. 

Pilot comments on the various land- 
ing aid configurations currently arc be- 
ing compiled, primarily on the basis of 
questionnaires filled in by each partici- 
pant, and the experimental center ex- 
pects to submit an interim report on 
the status of the program to F'AA's 
Bureau of Research and Development 
within the next few weeks. 

While much is expected from even- 
tual adoption of some of the systems 
under evaluation. NAPEC cautions 


that they will not be cure-alls and that 
they will fit into an all-weather landing 
system that will still rely heavily upon 
radar. 1LS systems and some automatic 
landing systems also undergoing tests 
at the center. Project officials point out 
that such items as the visual glide slope 
indicators being tested could prove 
valuable as backup reference to ILS 
systems or could provide the first prac- 
tical landing aids at small airports hav- 
ing neither ILS nor radar facilities. 

Weather is a major problem in the 
flight test program, and project pilots 
stay on an alert status, ready to fly at the 
appearance of the below minimum con- 
ditions which provide best test infor- 
mation. NAFEC hopes it can speed up 
evaluations by installing special wind- 
shields in test aircraft to simulate ad- 
verse weather conditions. One sugges- 
tion has been to install double-pane 
windshields filled with a water and clay 
solution with controllable interior 
lights to simulate varying visual condi- 

Using a Configuration A approach 
light system, NAFEC’s 10,000 ft. ILS 
runway is equipped to test the follow- 
ing runway lighting systems: 

• Fluorescent runway edge floodlights. 

• Incandescent runway edge floodlights, 
scheduled for installation this month. 

• Three configurations of narrow-gage 
runway lighting systems which fonn 
parallel tracks for a distance of 2,000 ft. 
down the runway from the threshold. 


• Centerline runway and taxiway lights. 
Installed along the sides of the first 

1,000 ft. of runway are several systems 
of visual glide path aids which gener- 
ally work on the principle of aligning 
different colors of light to coincide with 
a glide slope angle of 2.5 deg. They 
include: 

• Tri-color, using yellow, green and 
red lights. 

• Amber, combining green and amber. 

• Red and white, also known as the 
Calvert and Royal Aircraft Establish- 
ment (RAE) system. 

• Double Bar with amber and white 
lights. 

• Mirror system with amber and green 
similar to the old system used on air- 
craft carriers. 

During a series of touch and go land- 
ings made in almost ideal weather and 
observed by Aviation Week, the test 
aircraft radioed instructions for various 
lighting configurations, all of which 
were easily identified from an altitude 
of about 1.250 ft. and a distance of 
four miles. Narrow gage systems dis- 
played gave a particularly clear touch- 
down target, vvitli the only problem en- 
countered being a necessity to vary 
light intensities. NAFEC feels more 
extensive evaluation will be needed to 
arrive at a light level acceptable to a 
majority of users. 

Fluorescent runway edge lighting, 
using eight-foot-long tube lamps in 
raised metal troughs to fonn an almost 
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continuous bar of light along the run- 
way edge, aided in outlining the touch- 
down area from a distance, but this 
svstem has the disadvantage of a con- 
stant brilliance that cannot be con- 
trolled during actual touchdown. 
NAFEC plans to test a similar installa- 
tion this month with controllable 
quartz lamps of high intensity. 

Various types of narrow gage sys- 
tems tested seem to function equally 
well on a unit comparison basis, and the 
final decision on which system should 
be adopted depends primarily on the 
cost of installation. 

Systems installed at NAFEC are sim- 
ilar in that they consist of a series of 
lights arranged to form bars flanking 
the centerline of the runway and spaced 
1 00 ft. apart for a distance of 2,000 ft. 
from the threshold. Spacing between 
the two parallel series of bars has been 
designed for gages of 35, 30 and 60 ft- 
divided by the runway centerline lights. 
Hardware used in the different configu- 
rations includes the Elfaca flush- 
mounted tvpc-tested last vear bv the 
Air Force at Dow AFB. Mc„ and March 
AFB, Calif., and recently installed at 
New York International Airport (AW 
Feb. 29. p. 87)— smaller MC-2 semi- 
flush units and a semi-flush pancake 
light system, which also is used for run- 
way centerline guidance and on high- 
speed turnoffs. 

Rugged construction of the Elfacas, 
manufactured by Structural Concrete 
Products Corp- is well suited for land- 
ing areas which must handle heavy air- 
craft such as the Boeing B-52 test air- 
craft used at Dow AFB. Me., or the new 
commercial jet transports landing at 
Idlcvvild. but IV\A estimates indicate 
the cost of installing them might be pro- 
hibitive at many airports. Bureau of 
Research and Development estimates 
the cost of installing each Elfaca for 
NAFEC was about 52,700. 

Lighting Costs 

FAA figures indicate that the same 
lighting configuration can be duplicated 
with MC-2 semi-flush lights made by 
the Multi Electric Corp. at a cost on 
new runways of 5500 per unit. De- 
signed to Air Force specifications, the 
MC-2 is basically an IS in. deep steel 
can containing a suspended lamp shin- 
ing through a prism lens. 

From the standpoint of both installa- 
tion and maintenance costs, the Gen- 
eral Eleetric pancake fixtures appear 
most economical. FAA estimates a 
complete installation cost per unit of 
S100 for this type. 

Entire unit is housed in a six inch 
diameter disk rising one half inch above 

Installation requires only the drilling 
of a one inch recess for the pancake 
body in concrete, with the special nylon- 
coated electrical wiring placed in a one 


inch deep trench rnnning along the run- 
way surface. Unit recess and wire 
trench arc later scaled to the concrete 
with a special epoxv, or bonding agent. 
Pancake bulb shines from beneath a 
heavy metal strap that arches over the 
top of the unit and is held in place with 
two screws for easy replacement. FAA 
reports that NAFEC maintenance crews 
have been able to replace bulbs at the 
rate of 70 units per hour because of the 
fixture's simplicity of construction. 

Pancakes now being used by NAFEC 
arc equipped with 45, 25 and 10 watt 
bulbs, which FAA research directors 
say may soon be replaced with 200 watt 
high-intensitv bulbs to provide better 
illumination. FAA tests indicate that 
the quark/ type bulbs used in the pan- 
cake can be seen between 800 and 1 ,000 
ft. away in daylight conditions with 
one-sixteenth of a mile visibility. Life 
expectancy of the bulbs is estimated at 
1 ,000 hr. at full power. 

Glide Slope Systems 

Among the visual glide slope guid- 
ance aids displayed, the most easily 
identified and followed to the runway 
intersection appear to be the red and 
white and the double bar systems. Now 
being used at London Airport and by 
the Royal Air Force at Farnborough, 
England, the red and white works in 
much the same manner as a pin hole 
camera projecting two colors of light 
which the pilot must stay between in 
order to remain on the correct glide 
slope angle. 

Basic unit of the system contains 
three lamps of 20,000 candlepovver 
each, with a red filter over their top 
halves. They are mounted in the rear 
of n tubular steel cradle with the light 
ravs sliming through a forward aperture 
slit of about six inches. Units flank the 
runway in sets of three spaced 22 ft. 

Correct aircraft alignment with this 
system requires that the pilot sec white 
in the front units and red in the rear 
at an altitude of about 1,250 ft. and 
distance of 4.8 mi. from touchdown. 
In practice, the object is to descend at 
an angle which will show two distinct 
colors at the same time. Descent below 
the proper glide path angle shows only 
white lights, while an angle which 
could lead to an overshoot of the touch- 
down area shows only red. Changing 
line of the colors during descent per- 
mits a visual reference to judge the 
degree of necessary glide slope angle 
correction. 

The Double Bar system uses the 
principle of lining up two separate color 
bars into one level combination of 
amber and white colors. Lights in- 
stalled along Runway 13-31 arc scaled 
beam types of 300 watt power each. 
About 500 ft. from the threshold, a 
battery' of three white lights, 20 ft. 
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RELIABILITY 


As horse owners try to improve j 
the breed, so do missile people I 
strive to improve and prove their ; 
product through reliability. As 
the hound DOG missile draws 
closer to operational status by 
the Air Force, electro-mechan- 
ical systems engineers are needed 
to perform liaison reliability en- 
gineering duties. Working with 
the Air Force, they will monitor 
equipment operating time, mal- | 
function reporting, consumption j 
data, and assay reliability of I 
components, systems and sub- 
systems. If you have a strong i 
background in complex aircraft 
and missile systems, backed up 
with field experience, we invite 
your inquiry to become associ- 
ated with this most vigorous 
reliability program. 

Write or send resume to : 

A. C. Workman 
Employment Services 
12214 Lakewood Blvd. 

Downey, California 

MISSILE 
DIVISION 


apart and mounted on 23.5 ft. high 
poles, flank each side of the runway at 
a distance of 120 ft. from the edge. A 
second battery of amber lights, on a 
level with the runway and in two 
groups of five each, flank the runway 
500 ft. farther down from the threshold. 

Total effect of this combination is 
that the white light bar can literally 
be used in the manner of an artificial 
horizon by visually keeping it in level 
alignment with the flanking amber 
color bars. Perfect coordination with 
the 2.5 deg. glide slope angle presents 
a solid color bar of amber-white-amber 
while an excessive angle reveals a white 
line above the amber. 

'Hie amber system is located 1.000 
ft. from threshold on the left side of 
tne runway. At this point, two bat- 
teries of seven 200 watt sealed beam 
units equipped with green filters are 
mounted on six-foot-high wooden 
frames installed parallel to each other 
and about 20 ft. apart. Sixtv-six-feet 
farther down the runwav is a four-foot- 
high wooden frame with four amber 
lights arranged in the form of a square. 

Proper flight alignment with this 
system requires a color view of an 
amber dot, or “meatball” as the system 
is nicknamed, in the middle of a green 
band. Approach above correct glide 
slope angle places the amber dot above 
the green bar. The full system appeared 
as a large green ball at a great distance 
during the flight observed bv Aviation 
Week, and intensity of the forward 
green lights made it difficult to observe 
the position of the amber color. 

Color Combination 

A combination of red. green and 
amber colors is used in the tri-color 
system, housed in two four-foot-high 
metal stands on each side of the run- 
way 1,000 ft. from the threshold. Each 
stand contains an 1 S-in .-high projector 
with a five inch lens opening and a 
small electric motor which operates a 
flasher shutter at the rate of one move- 
ment a second. Stand mounted to the 
left of the runway has lamp angles one 
half a degree higher than the unit on 
the right to give the pilot a method of 
double checking his glide slope angle. 
If the aircraft landing is above the 
correct angle both lamps appear amber; 
if it is low, the lamps arc red with the 
left unit turning this color first. Cor- 
rect glide slope angle with no deviation 
produces a green color reading from 
both units. 

Final visual glide path aid system 
undergoing current test and evaluation 
at NAFEC is the mirror system similar 
to the system used on aircraft carriers. 
About 1.000 ft. down the left side of 
the runway from the threshold. Center 
technician's have installed a horizontal 
battery of eight amber-colored lights 
mounted on a ground level concrete 





STANDARD Configuration A light system is 
combined with MC-2 narrow gage lighting. 
Ranked bv flnorescents at touchdown area. 


base. About 50 ft, distant, mounted on 
the back of a truck, is a mirror meas- 
uring four feet long and three feet 

Extending from each side of the 
truck arc horizontal bars of six green 
lights each. Ground-positioned lights 
arc focused into the mirror so that an 
amber colored band appears to center 
itself in the middle of a green bar 
when correct glide slope angle is being 
maintained. 
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WHO'S WHERE 


(Continued from page 23) 

Changes 

William J. Conner. Jr., manager of de- 
fense and business planning. General Elec- 
tric Co.'s Missile and Space Vehicle De- 
partment. Philadelphia, Pa. Also: Edward 

A. Miller, manager of the Discoverer pro- 
gram for the Missile and Space Vehicle De- 
partment. 

Robert C. Little, assistant manager of 
customer service for Air Force aircraft, Mc- 
Donnell Aircraft Corp., St. Louis, Mo, Wil- 
liam S. Ross succeeds Mr. Little as chief 
test pilot and chief of flight operations. 

Frank R. Carvell, general manager-rocket 
motors, Aviation Products Division of B. F. 
Coodrich Co., Rialto. Calif. 

lames W. Salassi. director of marketing, 

B. II. Hadley. Inc., Pomona. Calif. 

W. James Bischof, manager-instrument 
development group. Instrument Division of 
Bourns, Inc., Riverside, Calif. Also: Stephen 
ITluebaii. sensor and materials engineer for 
the Instrument Division. 

William C. House, director-systems man- 
agement. Aerojet General Corp. Azusa, 
Calif. 

Stan Bums, director of Engineering, 
Ground Support Division. American Elec- 
tronics. Inc., El Monte, Calif. 

Robert P. Wakerman. technical director. 
Military Programs Division. Allen B. Du 
Mont Laboratories, Inc., Clifton, N. J. 
'Hie division lias also appointed the fol- 
lowing chief systems engineers: Eric Hcrnd. 
reconnaissance systems: Richard Petruzzelli, 
data and display systems; John De Bell, ra- 
dar systems; Anthony Cuomo, support sys- 
tems; Charles Bencnson, communications 
systems. 

Robert G. Brown, director, Advanced 
Concepts Research and Development. AC 
Spark Plug Division of General Motors, 
Milwaukee. Wis. Also: John E. Shultz, 
head of a new group to develop and pro- 
duce an inertial heading reference for air- 

Solomon Charp, manager of navigation 
and control electronic equipment, Gen- 
eral Electric Co.'s Missile and Space Ve- 
hicle Department. Philadelphia, Pa. 

H. G. MacKcnzie, director-interline sales, 
American Airlines, Inc. 

Michel Bergerac, international sales man- 
ager, Cannon Electric Co., Los Angeles. 

Eddie Holohan. manager of military and 
international affairs, The Flying Tiger Line, 
with headquarters in Washington, D. C. 

G. E. Putncss, assistant chief engineer 
for administration, Convair Division of 
General Dynamics Corp.. San Diego. Calif. 

Dr. Howard A. Wilcox, director of re- 
search and engineering, Defense Systems 
Division. General Motors Corp., Detroit, 
Mich. Also: Moreton Price, director of sales. 
Defense Systems Division, with headquar- 
ters in Washington, D. C. 

lames E. Kirch, navigation section head. 
Motorola's Western Military Electronics 
Center. Phoenix, Ariz. 

Dr. Maurice A. Meyer, director of the 
newly formed Advanced Development Divi- 
sion of Laboratory for Electronics, Inc., 
Boston, Mass. 


^PROGRESSIVE MANAGEMENT 



^Another reason 

ROHR Is a company known by the 
PEOPLE it keeps! 


Progressive, “shirt-sleeve" management has guided Rohr to a pace-setting 
position in the aerospace industry— a position that means greater rewards 
lo people who join the company, 

Rohr's carefully charted course of diversification and growth has resulted 
in unusual stability and a record backlog of nearly a quarter billion dol- 
lars, well over half in commercial contracts. 

Sound management is not a happenstance at Rohr. The company long 
ago embarked on a series of programs to develop and encourage manage- 
ment skills among its people. Newest technique is mobile training units, 
illustrated below ... a method pioneered by Rohr. 

Progressive management, product diversification, expanding facilities, dis- 
tinguished associates, fine living conditions . . . these are among the many 
reasons that Rohr is the company known by the people it keeps! 

UAA/iXbA UAXJWAHLB& from men who can contribute to the 
company's leadership in the aerospace industry. Write to Mr. J. L. Hobel, 
Industrial Relations Manager, Rohr Aircraft Corporation, PO. Box 878-H. 
Chula Vista, California. 



AVIATION WEEK, 


28, 1960 




EMPLOYMENT OPPORTUNITIES 


analytical, 

systems, 

components 

engineers 

CHECK THESE OPENINGS 
IN FLIGHT CONTROLS WITH 
HONEYWELL AERONAUTICAL 

Honeywell introduced the first 
successful electronic autopilot in 
1941— the C-l of World War II. 
Since, we have produced more flight 
control systems than any other com- 
pany and have developed concepts 
in flight controls that are now 
standard in this field. Today, most 
top aircraft and missiles are equip- 
ped with Honeywell flight controls. 
Honeywell’s Flight Control Systems 
Group has expanded steadily and 
now has openings for the following: 
ANALYTICAL ENGINEERS — must be 
capable of simulating (mathe- 
matically on paper or computers) 
characteristics and problems in 
missiles and aircraft control, 
stability, and control systems. 
Should have good math back- 
grounds with analog computer 
experience. 

SYSTEMS ENGINEERS— should be 
capable of interpreting analyti- 
cal results into navigation, guid- 
ance, or flight control systems. 
Should be electrical engineers 
experienced in systems — ideally, 
with experience in flight control 
in the aviation industry. 
COMPONENTS ENGINEERS— should 
be electronics men with empha- 
sis on transistor circuitry. Will 
be responsible for designing com- 
ponents which go into the sys- 
tem. Must have circuitry design 
experience. 



Ollier si gni ficant o p portunities 
exist in the f olloroin g areas: 


If you are a qualified engineer in- 
terested in one of these areas, we'd 
like to hear from you. Just drop a 
line including pertinent information 
on your background, interests, and 
accomplishments to Mr. Bruce D. 
Wood, Dept. 550, 


Systems Engineering • Aerodynamics • Space Mechanics • Arming & Fuzing 
Systems • Airframe Structural Design • Materials Studies • Flight Test 
Analysis • Vibration Engineering • Producibility Engineering • Human Factors 
• Plasma Physics • Gas Dynamics • Applied Mathematics • Ground Support 
Equipment • Reliability Engineering • Project Engineering 


For further in/ormotion regording 




Honeywell [jjl 

AERONAUTICAL DIVISION l '*”"" 1 J 

1433 Stinson Blvd. N.E., Minneapolis 13, Minnesota 
To explore professional opportunities 
in other Honeywell operations coast 
to coast, send your application in con- 
fidence to H. K. Eckstrom, Minne- 
apolis 8, Minnesota. 


You mill receioe on answer niilhin 10 days. 
MISSILE & SPACE VEHICLE DEPARTMENT 

GENERAL© ELECTRIC 

3198 Chestnut Street. Philadelphia 4, Pa. 
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...General Electric’s New s 14,000,000 Space Research Center, 
to be built near Valley Forge Park 17 miles from Philadelphia 

General Electric is carrying its tradition of pace-setting electronics research into 
the field of space vehicle applications, primarily through the agency of its Missile 
and Space Vehicle Department. 

Qualified engineers interested in working in these areas are invited to review 
the opportunities described on this and the opposite page. Those who join us will 
work in a professional atmosphere with olher highly trained and competent people 
who have taken part in such G-E achievements as the FIRST demonstration of 
effective space vehicle stabilization control and navigation, and the FIRST measure- 
ments in space of earth's magnetic field and infrared radiation. 

Upon completion of the Department's Space Research Center in suburban 
Valley Forge, new and unique facilities will be available to our staff, to further long 
range programs in space electronics. 


ENGINEER-TRANSISTOR 
CIRCUIT DESIGN 
BS, EE or Physics with advanced 

once in circuit design, information 
theory and circuit philosophy. 


ENGINEER-TELEMETRY DESIGN 



DIGITAL CIRCUIT DESIGN 



ENGINEER-DYNAMICS 
To conduct analytical studies in the 
dynamics of rigid^bodies^as applic- 



ENCINEER-SYSTEMS ANALYSIS 




to Mr. Thome 
Dio. B4WM. 
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EMPLOYMENT OPPORTUNITIES 


High level positions 
in development of 

AUTOAAATED 
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Reply fully in confidence to: 

P4027 

P.O. Bos 12, N. Y. 36. N. Y. 

PLASTIC SALES ENGINEER 

DOMESTIC 
SALES MANAGER 

Nationally known midwest 
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terns" concept, be able to assume com- 
experience helpful but not required. 

ISpigii 

S.lnry comi,.n,u,g» ,„h ability. L,b- 




YARDNEY ELECTRIC CORP. 

TIT «f w-Hna o^rH^ep. 




FOR ADDITIONAL 
INFORMATION 

About Classified 
Advertising, 

Contact 

DL nUjraa-Mt 

Office %ar.,l you. 


ATLANTA, 3 



DETROIT, 26—854 Penobscot Bldg. 




TS,„ 


engineers, scientists... check these careers 
with Honeywell Ordnance 


in Minneapolis 

Honeywell Ordnance in Hopkins (suburb of 
Minneapolis) designs and produces missile 
systems and components. Primary areas of 
interest include missile warhead systems and 
components, fuzing, stabilization systems, 
underwater ordnance, and communications 
equipment. At present, openings exist for the 
following: 

INFRARED, DEVELOPMENT ENGINEER — 

Graduate engineer with 3 to 5 years’ exper- 
ience in electronics: 1 to 3 years’ in infrared 
systems, design, and applied research. Knowl- 
edge of optic system applications desirable. 
AWS, SYSTEMS ANALYST— B.S. or prefer- 
ably M.S. in physics, math, M.E., or E.E. 
Physics and math background with systems 
experience in ASW or underwater ordnance. 
Lab experience in ASW is desirable. 

RF-VHF, DEVELOPMENT ENGINEER— Grad- 
uate engineer with 3 to 5 years’ RF develop- 
ment experience. Design experience in RF 
circuits in VHF range and up. Radar-type 
pulse circuits and antenna design experience 
desirable. 

PROCESS ENGINEER-BSEE or equivalent 
with up to 4 years’ experience. Collaborate 
with design to insure that specifications, 
standards, and physical characteristics of 
product are consistent with capabilities of 
production and assembly process to produce 
high acceptance rate. 

If you are a qualified engineer interested in one 
of these opportunities with Honey well Ordnance 
in Minneapolis, write in confidence to Mr. 
R. C. Duncan, Dept. 51,0, Honeywell, Ordnance, 
2753 Fourth Avenue South, Minneapolis 8, 


in Duarte, California 

Honeywell Ordnance in Duarte (near Pasa- 
dena) is a design and prototype production 
center for Anti Submarine Warfare: overall 
system analysis, design and development of 
missile systems, components, support equip- 
ment, and trainers. At present, openings exist 
for the following: 

SENIOR COMPUTER ENGINEER— Graduate 
in Electrical Engineering or physics with ex- 
perience in the development of digital circuits, 
switching matrices and conversion problems. 

QUALITY CONTROL AND RELIABILITY EN- 
GINEER— Graduate in Electrical Engineering 
with experience in the electronic industry on 
quality control and/or reliability problems. 

GENERAL ELECTRONICS ENGINEER— Grad- 
uate in Electrical Engineering; good general 
electronics experience with emphasis on cir- 
cuitry development. 

OPTICS ENGINEER— Graduate in Mechanical 
Engineering or Physics with several years’ 
experience in optical systems design. Elec- 
trical background required. 


If you are a qualified engineer interested in one 
of these openings, send information on your 
background and accomplishments to Mr. James 
Christensen, Dept. 51,0, HoneyweU, 1721, South 
Mountain, Duarte, California. 
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application in confidence to H. D. Eckstrom, Honeywell, Minneapolis 8, Minnesota. 
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is experienced 

...in Airborne 
Navigation Systems 


The bat isn't the only animal with 
a self-contained navigation system but 
it does have one of the most efficient. 


LFE is one of the original developers 
of self-contained navigation 
equipment for aircraft. Today, we 
are the major prime contractor of the 
United States Air Force for fully 
automatic navigation equipment 
operating totally independent of 
terrestrial navigation aids. 


For further details on Airborne 
Navigation Systems, write the Vice 
President of Marketing. Ask for 
Technical Data Digest No. 6017. 





